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ABSTRACT 

Thi 5 book examines the two gl obal trends of r i s ing 
population and output on environmental change in the 2l5t century. 
These environmental changes can be thought of as "scarcities*' of 
vital resources such as soil, water, and a stable climate and may 
cause widespread social disorder and violence. Contemporary examples 
of conflict are featured to highlight what those changes could 
possibly cause in the next century. The book explores why 
environmental issues have become so prominent in recent years and 
provides a framework for understanding them. The volume presents an 
overview of key environmental variables, including population growth, 
energy consumption, climate change, ozone depletion, deforestation, 
loss of agricultural land, decline in water supplies, depletion of 
fish stocks, and loss of biodiversity. Case studies are used to 
identify and illustrate links between environmental change and 
conflict with suggestions of how society can adapt and act for the 
improvement of both rich and poor countries. The table of contents 
lists the following: (1) "Introduction"; (2) "Where Will the World Be 
in 2025?" (3) "The Social Effects of Environmental Scarcity"; (A) 
"Violent Conflict and Environmental Scarcity"; and (5) "Long-term 
Security Implications." Discussion questions, an annotated reading 
list, and a glossary also are included. (EH) 
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Introduction 



By llu' year 2023, the planet's population will have soared 
from today's f)..') billion to a lijjure probably over 8 bil- 
lion, (ilobal eeonoinic output — tlie total produelioii of 
jroods and seiAiees traded in markets around the planet — 
will also have skyrocketed from around $25 trillion in today's 
dollars to nearly $00 trillion. In comparison, the United 
States, a populous and prosperous country by any standard, 
has in I99.S just over 230 million people, who produce about 
$3.5 trillion in goods and seiA'ic es. 

Largely as a result of these two global trends of rising 
population and outpiU, environmental change will lake 
pla( e nnich faster, and be imu h moi e widespread and 

i'dttioiis 1)1 ilus HhMiiish S^Kt^s \\i\\v A\t\)VA\vt\ III llu- .iixiuM s aiti(l<\ "On tlu- 
rhu'shold: Knviiotinu Mtal Cha?l^(■s As ( '.aiisrs nl A( ntc ( lonflirt." intttnattnnni Seru 
tih (K.ill P.MM), pp. Tit- 1 If); in \\\\ (hapin. "IMiNsit .il Dinu nsions o! (itohal 
(ihanm*. * it, (HniHii Chan^: hivntmrnfotal ('hulhufrrs and hiUrnutumai i<t \pim\i'\, Na/Ii 
Choiuii. ('(1. ( .lmhli(^^(^ Mass.. MTf Picss. aiifl in the aiiirlc \\v nvAwXhuvviK 
with Jeff lev rtomwcll and (it'oi^c Kaihjrns. "Knviinnnuntal Chanm' and Niolnil 
Cnnflid." Snnitifu Ammnni. Kchiiiaiv WW. 



severe. Around the planet, human beings will face a steady 
decline in the total area of high-quality agric.iliural land. 
Many of the planet's remaining virgin forests will vanish 
along with the wealth of species ihey shelter. Numerous 
rivers, aquifers* and oiher water resources will become 
exhausted and polliued; key Fisheries will collapse; further 
o/one depletion* will occur in the stratosphere; and global 
warming* may cause significant climate alteration. 

These environinemal changes can be thought of as *\car- 
cities'' of vital resources such as soil, water and a stable cli- 
mate. Within the lifetimes of our children and grandchil- 
dren, these environmental scarcities may cause widespread 
social disorder and violence, including war, revolution, eth- 
nic violence, riots and coups that topple established govern- 
nients. Many people, experts and laymen alike, find it diffi- 
cult to imagine exactly how this might happen. Here are two 
examples from U)day's world. 

In the Indian subcontinent, environmental scarcity has 
contributed to vast migralit)n and, in turn, horrible ethnic 
violence within countries. "For us, it is a question of sur- 
vival, s:iitl Niugha ul-Khand, a farmer in the Mymenshingh 
district of Bangladesh, in early 1991, *'\Ve will go anywhere 
because even year our landholding is shrinking; our families 
are growing. My father had 24 bighas [approximately 8.4 
acres] ol land; now mv sons have 2 bighas each. What can 
vou grow on 2 l)ighas? In the lutuie, we may have nothing. 
^'^s, we will be prepared to go anuvhetc, to Assam, if iie< es- 
saiy, if we can gel land and live with dignity." 

Since the H)r)()s, millions of people have fled appalling 
p( >pulalion pressures, land s( at < ilv and flooding in the region 
that is now Bangladesh. I hcy have pouted into neighboring 
areas of India, especially the slate of Assam, whose population 
of 22 million is about 7 million lai ger ihan it woiihl have been 
without ihese migiantsand their (le? ( endants. (In pioportion 
to the original population, it is as it (lalifornia had to absorb 
an extra 14 million people, iiu teasing the state's population 
to ovei 44 million from today's 'M) million.) The migiating 
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Bengalis are not eagerly welcomed. Members of the I^hmg 
tribe, for instance, have long resented Muslim Bengali mi- 
grants, and they accuse the newcomers of stealing the area's 
richest farmland, hi early 1983, violence hnally exploded dur- 
ing a bitter election for "ederal oHices in the state. In the vil- 
lage of Nellie, Lalung tribtspeople used machetes, knives and 
spears to hack to death nea. Iv 1 ,700 Bengalis in one five-hour 
rampage. 

Frictions Between Nations 

Scarcities of environmental resources can also heighten 
tensions between countries< On JanuaiT 13, 19VK), for ex- 
ample, Turkey began filling the giant lesenoir behind the 
new Ataturk Dam in eastern Turkey. For one month Turkey 
held back the main flow of the Kuphrates River, which cut 
the downstream flow in Syria to about a quarter of its normal 
rate. By early in the next centurv, Tuikey plans to build a 
huge complex of 20 dams and irrigation systems along the 
upper reaches of the Euphrates. This will reduce the annual 
average flow of the F-uphrates within Svria by more than a 
third. Svria is alreadv desperatelv short ol water: almost all 
water for its towns, industries and farms comes from the 
Fuphrates, and the countiA has been chronically vulnerable 
to drought. Svria's popiilation growth rate, at 3.(i percetU 
l)er year, is one ol the highest in the world, which gives a fur- 
ther push to the countn 's demand for water, 

l urkev and Svria have exchanged angn threats ovei this 
situation. Svria gives sanctuan to guerrillas of the Kurdish 
Woikers' pai tv (PKK), which has long been waging an insur- 
geiuv against the Tuikish governineiU in the (astern part of 
ihe couiUiA . l urkev suspe( ts that Svria might be using these 
se|)aratists to gam leveiage in bargaining over F.uphiates wa- 
ter. Thus, in October 19S9, then Prime MinisU^r Furgut O/al 
said that Furkev might cut off the rivet 's water il Svria did 
not icsirain the PKK. Although he latei retrai ted the thieat, 
ihe tensions have not been resolved, and there are currently 
no high-level talks on water-sharing. 



Are lluTc other indicators that environnieiilal scarcities 
can precipitate conflict? Until recently, a good answer to this 
question has been impossible because of lack of evidence. 
BiU in the last three years, various ri'searchers have gathered 
enough information to reach a distinbing conclusion: envi- 
ronmental scarcities are already contributing to vioUMit con- 
flicts in many parts of the developing world. Moreover, these 
conflicts may be the early signs of an upsurg'» in violenc e in 
the coming decades — (^specially in poor countries — that is 
caused or aggrasaled by environmental change. 

This Hi-A[)i.i\t. Skriks therefore addresses these questions: 
What are the principal large-scale environmental changes 
that may confront the human spec ies over tlu* next decades? 
Mow might these c hanges aflect national and iiuernational 
security? How are these changes related to the level of tech- 
nological development, population growth and institutions 
and culture? And can societies limit or adapt to these 
changes in order to lessen threats to human security? 

First, liiough, what is meaiU here by "securitv"? Within the 
field of iniernalional relations, the (oncept has traditionallv 
meaiU safety from violence and militaiy threats to one's soc i- 
ety from outside one's boimdaries. But with the disinlegra- 
tio!i of the Soviet I'nion, which was the immediate enemv 
facing the I'nited States and other Western societies, and 
with incieasing evideiu e that all peoples face dauiuing social 
and environmeiual ()r()blems. many have suggested that the 
concept of security should be broadened. It might, for 
example, be expanded lo include iu)ninililaiT threats to 
national and personal well-lxMng. covering threats lo healih. 
prosperilv and general quality of life. 

BiU su( h a broadeneci (oiuept of seruiilv brinjijs together 
loo many different and complex issues. This book, there- 
fore, uses the more traditional definition: it deals with the 
relationship between (Mivi» oiunental change and potentiallv 
violent conllic t, both within and between ( ouiuries. 

What are the possible links between environmental 
change and threats to se( urity? Some expei ts have proposed 
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that iMiviroiiimMiial tiiaii^c may slnli ihr balaiuT ol powiT 
hctwirti states iMtluT rt'jiioiially or j^loballv, i ausiiijr instabili- 
ties that could lead to war. For example, some elaim that j^lo- 
bal wanning eould devastate American erop prodiu tion and 
hurt the e(Oiiomv, which could eveiuuallv coiuribute to a 
weakeiiin^r ol I'.S. militan power aiul make the I'nited 
States less able to deleiid its Irieiids and allies from attack. 
Aiu)ther possibilitv is that global enviroiuneiual damage of 
all kinds — from soil de^iadation to o/one depletion — miRht 
iiu rease the ^ap between lich and poor nations, with the 
poor then violeiulv conlrontinj^ the rich lor a laiier share ol 
the world's wealth. ImaKiiie a world in whit h, lor example, 
enviroiuneiual hardship helps a radical j^roup seize the gov- 
ernment ol a powcrlul poor couiurv: the new leaders ini^hi 
then direct popular an^er and military attacks aj^ainst ric h 
coumries in order to increase their support at home. 

'Free-riders ' 

Severe conlliet luav also arise Iroin liustiation with coun- 
tries that do not ^o aloii^ with agreements to protect the 
global enviroiuneiu or that are "Iree-iideis," l<*ttin^ other 
(ouutiies absorb the costs ol environmental protection. 
Over the next dec ades, loi instaiuc, China will be lapidlv 
raising its emissions ol ^ases that cause Klol)al warmiuj^. 
Mi^ht the rest of the world threaten economic sanctions, or 
e\c'n ^o to wai , to prevent one countn from wrec king the 
glol)al emiroiuncMU? 

Wanner teinpc ratures could lead to contcMUion over nc^w 
i(C'-lree sea-lanes in the Arc tic and over more-easilv har- 
vested resources in the Aniaic tic. I^ulging populations and 
land stress, as seen in Bangladesh, mav produc c* waves of en- 
vironmental relugees spilling ac loss l)orders and disrupting 
relations among ethnic groups. Countries sudi as I urkev 
and Svria mav ligjK among themselves l)ecause ol (Iwindling 
supplies ol watel and the cIIch ts ol upstream pollution. A 
sharp decline in lood-ciop production and gia/ing laiul 
could lead to conlliet between nomadic tril)es and sc^dcMUan 
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farmers, as is already happening in many pans of the Sahel 
in Africa. Moreover, if environmental degradalion* ma!, »s 
food supplies in( reasingly tight, exporters could use food as 
a weapon. For instance, in southern Africa, countries thai 
normally have food surpluses, such as South .Vf rica or Zimba- 
bwe, might be tempted to force hungn neighbors to alter 
their foreign and domestic policies. 

Knxironmental change could in lime cause a slow deepen- 
ing of poverty in poor countries, which might open bitter 
divisions between classes and ethnic groups, corrode 
democratic institutions, and spawn revolutions and insuigen- 
cies. In general, many experts have the sense that environ- 
mental degradation will ratchet up the li"vel of stress within 
nations and within international society, increasing the like- 
lib d of many dif ferent kinds of conflict— from war and 
rei^^. lon to tnule disputes — and undermining possibilities 
for cooperatioii 

Which of ihese scenarios are most plausible, and whv? 
The following pages explore whv environmental issues have 
beconu* promiiieiu in rerent vears and provide a f ramework 
for understanding them. The piece coniimies with an over- 
view of kev environmeiual variables, including po» ' uion 
growth, energ\' ronsumption, ( limate change, o/o *eple- 
tion, deforestation, loss of agric ultural land, dec line .1 water 
supplies, depletion of f ish sKx ks and loss of biodiversitv.* 
Then the likely links between enviroiime:.tal change and 
( ()nf!i( I ail' identified and illustrated with several case stud- 
ies. 1 hesi' are followed by a disc ussion of how muc h societies 
(an adapt as environmental f)i()blems become sexcie, and 
the book (oiu ludes with rec onniwudations lor ac tion bv 
both lich and poor (ouniries. 

The case studies reflei t the results of a three-vear researc h 
pr()ject on "KnviroiuiuMitalChangeand A( uteConflic t.^'oiga- 
ni/ed joiruly by the Pea( e and ( ionf lict Studies Program at the 
I'niversityof Toioiuo aiul the Americ an A( ademyof Artsand 
Sciences in Cambridge, Massac husetts. This projec t brou^dit 
together a team of ;^() researchers fVom four roiitinents. 
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Tilt' irsrarch Ibuiid thai poor louiiirics arc likely to be 
afft'cied sooner and more harshly by environmental scarcity 
than rich countries. In j^eneral, ihey do not have the linan- 
cial, material or intellectual resources ot highly industrial- 
ized coururies. For instance, they lind it harder to build the 
new dams, irrigatic ii canals and roads to adapt to shifts in 
lainlall IVom one region to ariother that might be caused bv 
greenhouse warming. Moreover, the ec()iu)m!c and political 
institutions ol poor countries are olten weaker and less flex- 
ible. Thev olten have little expertise to manage resources; 
their governments mav not have the money to "buv olF or 
phu ate competing groups whose iiUerests are disrupted bv 
s( iucities; aiul conunon standards (^1 responsibility to the 
community are often oidv weaklv held bv leaders and citi- 
zens. Poor societies therefore have less ability to buffer them- 
selves IVom enviromiieiUal scarcity and the social crises it can 
cause. 

Unforeseen Thresholds 

The )roject's research also suggests (hat future violence 
arising Irom enviromnental change will generallv not follow 
the agi-old pattern ol Conflit ts over scarce resources, wliere 
oiu' group or nation tries to seize the water, oil or minerals 
of aiu^ther. This is partK be( ause some enviromnental re- 
sources — such as the climate .uid the ozone laver — are held 
in (ommon; in other words, thev are not privately owned l)y 
either iiulividuals, gioups or ( orpotations. It is also because 
of the often insidious so( ial effects or environmental scare itv. 
such as slow population displacement ami e( ()iu)mic disrup- 
tion, that ( au in tui n lead to dashes between ethnic groups 
and rebellion. While these tvpes of coiUli( t ma\ not be as 
( onspic \ious Ol di.unatic as wars between (oumries over 
s( arce resouK i's, i ev mav have ( ritical implic ations foi the 
set Miitv inteiests ol t ich and poor nations alike. 

While the last dei ades have seen iiu reasing environmen- 
tal damage around the globe, for the most part this change 
has progressed slowlv, oiu* small change at a tinu'. Why, 
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th"n, arc people siiddi'iily |)ayiiij^ attention to environniefi- 
tal issues? 

C.learly, the end of the eold war has ^r'wvn (he pubHi and 
its li'aders a ( haiu e to think about other things. But there is 
another fac tor at work: (hnin^ the last 10 years then* has 
been a f^einiine shift in e\|)erls' pert i'|)ti()ns of global envi- 
ronnienial problems. They used to pert I'ive environmental 
svsKMHs as relatively stable and resilient in s|)ite of the fat I 
lliai humans were hani'stin^ rest)urees antl tlumpin^ wastes 
t)ii a massive st ale. Thev tht)u^ht that these systems — such as 
the eartlTs t limatt^ and the iiuerlinked netwt)rks of animals, 
plants antl ener^v sourc es that make up the eartlTs fisheries, 
forests antl af^rit iihm al lands — would t han^e onlv slt)wlv in 
respt)nse to human insults. But nt)w st ientists witlely believe 
the l)eha\it)i of these systems is t)ften (juitt* impri^dietable 
antl imstable. In tnin^ tt) deseribe these svstems mathemati- 
i all\ , usinjr etpiations relating the values t)f icrtain variables 
(e.^., (Mierj^y ( t)nsiun|)tit)n) tt) t)ther variables (e.^., |)o|)uia- 
lit)n growtli), thev dist t)veretl that many t)r the mathematieal 
ri*latit)nshi|)s between the variables are shaiply *'nt)nlinear/' 
I'his means that the slo|)e of the funt tion relating the value 
of vai iabk \ U) variable \ t han^es abruptiv as the value t)f \ 
|)asses a t crtain pt)int, whiih is t)ften lalletl a "thresholtl" 
(see Kif^ui'e I). In practical terms, this means that it mav be 
nuu h easier than was tht)U|rht to push an envii onmental svs- 
lem lrt)in one et|uilibrium state to a \erv dilfeic nt e(|uilil)- 
I iuin stale. 

In I9S7. ^eot heinist Wallat c* brt)e( ker tonunented on 
ret c ut polai it c*-( ore .mtl ot can-setliiiu nt tiata: 

\\')ku ilicsc i(M(>i(is iM(ii(at(' is tluil (Mitlt\ (liinatc docs not 
i(-s}>(>n(l to toK in^ inuMan intei Acnlions iti tlie (-n\iion- 
inenll in ;i sinnotli ^iiid ^ladiMl wav. K;Miiei. it responds in 
sliaip jumps whit It invoKc lat^e st alc teorjr;ini/aiion of 
earth's sNstctn. .. Wr nnisl tonsidct ihe possihilitv tii;it tlie 
niiiiti !('spons('s ol ilu' s\si<'n) to oin pro\o( ation of llie ;ititi()- 
splieic wiii (onie in jumps whose titmni; «tn(i ut«if;uitud(- arc 
unpt edit table. 
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Figure 1. Nonlinear Functions and Threshold Effects 
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long pi'iiod. lint sooner or lali r thr svsii'in"s rcsilii'iu c or 
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snic iHidgrs it a( ross a i ritit al thii'sliold. 

A drai^nuic cxainpli' of sn( h a threshold clft c t in a roin- 
pU'x cnviioiuiu'ntal svsttMii is tlu' appcaraiuc ol the Antarc- 
tic o/oiu' hoU' in the nnd-H)8()s. \ \\v s( itMitilic models of 
o/oiu' depletion used to that point had. lor ihe most part, 
assumed a lou^hlv liiu ar i i'lationship between emissions ol 
( hloiolluoroc aihons (CFds)* and o/one depletion; in other 
words, it was assumed thai o/one depletion would iiu rease 
in steadv. (onstaiu steps as i .Vi. emissions inc reast^d. (CKCs 
are i:ow used mainlv in air ( onditioneis and iclii^eratois. 
and thev aw released into (he atmosphere when these 
i!ia( hines are repaiicd oi s( rapped.) Almosphei ic s( ieiuists 
had nol e\en lemolelv aniic ipaled the o/oiu'-destrovin^ pro- 
cess \\\M o( ( uis on the smIcU c ol ice ( i\suds in the stiato- 
spheic when tlu re is a c l itic al eomhin.uion ot lemperalui c. 
li^ht. watei\ nitio^en and ( >Vi s. If the conditions ai c ri^ht. it 
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uirns out, this dcslriiciic.ii can ociur at lighiiiiiig speedy 
stripping ihv o/oiie from niilc-ihick layiMs ol the strato- 
sphere in a matter of days. Tlie Antari tic o/one hole is star- 
tling evidence of the instabiUly of environmental systems in 
response to human inputs, of the ability of humans to afTe( t 
significantly tlie ecosystem* on a global scale, and of hu- 
mans' inability to predic t exactly how the system will change. 

riiis new perc eption of the nature of tiie environmental 
system has percolated out of the scientific conununitv to in- 
fluence the broader public's view of environmentai prol>- 
leins. rhis in turn has afTected the views of the policvmaking 
( onununity in governments. S( ientists, politic al leaders and 
the general pul)li( are beginning to interpret data about en- 
vironmental change in a iu»w light: constant, step-by-slep 
degradation of enviromnental systems is not as tolerable as it 
once was, because of uiu ertainty about where and when a 
threshold miglu be ( rossed, resulting in a move to a radically 
different and perhaps veiy undesirable system. 

I his new perception is looied in a more mature under- 
standing of natural svstems and the global damage humans 
are inflic ting on these systems. This understanding will likelv 
endure and, along with it, stiong concern about the environ- 
ment. Over the next M) \ears there will bc^ no shortage of 
ever moie ominous enviioninental signals Irom om planet. 
Kven if there aic* no dram.uic . nonlinear shi!is in the ecosvs- 
tem (though their probabilitv mav be (|nite high), environ- 
nu'nlal pioblems will icmain prominent on sc ientilic , polic v 
and public agendas. 
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Where Will the World Be hi 2025? 



Thv iMiviroiinu'iitiil problems fat ins lumiaiikind might 
sctMn ovonvlu'lining, They arc largi'-stalc, long-term and 
poorly uiulcrstood, They strike diri'( tly at our most intimate 
links to the biosphere,* whieh is the thin shell ol life — only 
about five miles thiek — (overing the planet like the skin of 
an apple. I hese links iiu lude the ability to get the food and 
water ne(»ded for sui\ival and the stability of Our societies. 

Key Variables and Relationships 

Although today's environmental pioblems seem frighten- 
ing and often unsolvable, it is impoitant to avoid slipping 
into simpleminded Vnvironmental detei ininisin"; in other 
words, one must not assume that the environment surround- 
ing us determines, inescapably and inevitablv, people's 
behavior and level of happiness. One must remember that 
societies arc often verN flexible, that human beings aie often 
ven' creative, and that many factors often peiiiiil gieat 
variability and adaplabilitv in human environmental systems. 
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Sonic of these factors arc idciitilicd in Figure 2. It shows 
that the enviroiiineiital effec ts from lunnan activity in a par- 
tic uhir ecological region arc a f unction of two main variables: 
first, the product of total population in the region aiul physi- 
( al ac tivity per person (which de})ends on the range of tech- 
nologies people use in the icgion); and, second, the vulner- 
ahilitv of the ecosystem in that region to those particular 
physic al activities. Say oiu* is iiUerested, f or example, in ( alcu- 
lating the total greenhouse effect of c ar transportation in the 
I'nited States. Since ear engines pi ochu e the greenhouse gas* 
carbon dioxide, multi})ly the L'.S. per capita emissions of c ar- 
bon dioxide from (h iving by the munber of people in the 
I'uitcd States to get the total emission of carbon dioxide f rom 
driving. Next, get an estimate of the \ulnerabilitv of the eco- 
sxsteni, in this c ase the earth's climate, to this particular (iu;;n- 
(ily of pollution. With this estimate in hand, the total effect 
on the earth's c liniate of all automobile transportation in the 
I'niled States can be estimated. 

hi Figure 2, activity per capita is, in turn, a func tion of 
available physical lesoinces in the region (wliieli include 
nonrenewable resources such as minerals, and renewable 
resourc es sue li as water, forests and agricultural land) and 
scH ial and psyc liologic al factoi s, inc hiding institutions, social 
relations, pii fet i iiccs and beliefs. Hie figure also shows that 
environmental effects, sue li as the degradation of agricul- 
tui al land, might cause certain types of soc ial elfects, suc h as 
the lar^e-scale migration of people out of the affected 
ic'gion. riiis could in turn leacl to various kinds of conflic t, 
sue h as the ethnic c oiiflic ts in Assam that resultcMl when new- 
comei s c ame in contac i and be^au competing with loc al 
giou|)s. Iheic are important feedback loops from these 
soc ial effec ts and conflic ts to the soc ial and psvc liologic al 
factors at the top of the figur<\ and then bac k to activitv per 
capita and population. For example, migration could alter 
relationsliips among classes and ethnic gioups in a soc u't\, 
whic li might in tu^n alfcH t its c*conomic ac ti\it\. 

riie soc ial and psvc liologic al f ac tors at ibe top of ilie dia- 
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gram aiT particularly impo.iaiil. Thvy are broad and com- 
plex. They include the degree ol inequality of land and 
wealth distribinion in the societv: the system of property 
rights and markets diat either encourages people to produce 
goods and senices within the economy or discourages them 
from such activity; familv and conununity structures; histori- 
cally rooted patterns ol trade with other societies; the distri- 
bution ol power among countries in the international sys- 
tem; and beliefs about the relationship between people and 
nature. 

Without a lull understanding ol thesi" factors one cannot 
begin to grasp the true nature of the relationships between 
human activity, environmental change and its social effects. 
These factors help detiM inine the form and rate of the physi- 
cal activities in a societv, and the vulnerability, adaptability 
and flexibility ol the societv when laced with enviroiunental 
stress. 

For example, at liist glanci" a sudden drought aiul col- 
lapse ol grain output in a rural area of Africa might seem to 
mean inevitable hardship and staiTation for farming fami- 
lies. But in many areas where drought is common, families 
and villages have d("veloped ti aditional ways of lessening tlu* 
impact, (irain might be stockpiled in aiuiiipation of a drv 
year; (oiuinunities acioss a region inav have long-standing 
agreements to help villages that caiuiot grow enough foo(l 
by sharing svnpluses from thosi" that ( an; oi the traditional 
agricultural system inav be designed to shift lapidlv to < lops 
that are more tolei ain of diought. These aie sets ol beliefs 
and (oopeiative arrangemeiUs shared bv individuals and 
(oimmmities. A good und("rstanding ol such factors will pre- 
vent falling into the trap of Cnviroiunentid determinism. 

Trends and Projections 

This se( tion })i ()vides infoi ination on < vii rent ti ("nds and 
projiH tions for nine kev einiioiuneiual vaiiables. In most 
( ases, the rale of change of the vai iable's value has increased 
shar})ly this ( entvnv. Foi example, while in 1900 about 10 
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million j)e()plc won aclclcd to the world's total population, 
ncarlv uiillion \scrv added in 1992. This population 
growth has combined with dramatically higher per capita 
consumption of material goods — especially in North 
America, Europe and japan — to produce staggering jumps 
in energy consumption, carbon emissions, water consump- 
tion, fish consumption, land degradaUon and deforestation. 
Because many of the statistics cited here were produced 
by combining or averaging figure for numerous regions 
and societies, they hide importa.it regional differences. 
Moreover, societies differ in the value they assign to a given 
enviromnental good or senice, so some societies will be 
more severelv affected than others l)y an equivalent physical 
change in the eiivironmeiu. For instance, in most of Africa 
about W) perceiu of the work force has jol)s in agriculture, 
whereas in the most highly industrialized countries the 
figure is usually below 5 percent; a certain loss of agricultural 
soil will therefore hurt fewer people in industrialized 
countries and will be less of a concern to the society as a 
whole. 

Despite these (jualific ations, the figures and trends 
offered below give a quii k oveniew of the exteiu and nature 
of human activitv aiul its enviromneiual effects today and in 
the year 2()2r). 

• Population Growth 

Figure 2 shows that p()()ulation size ( an l)e a key variable 
driving environmeiual change. Sometimes it does not dam- 
age the enviroiunent, but often this growth — when ( om- 
l>ined with certain so( ial stru( tures, technologies and pat- 
terns of (onsumption — makes enviioiuneiual (legradatif)n 
woise, as will be evident in the ( ase studies. 

In the 19r)()s, (ertain expeits rang the alarm on global 
population gi owth, whi( h at the time was well over 2 perceiu 
a vear. (While this mav not st*eni like a frightening figure, at 
that rate the earth's population douliles in size even' 
vears.) l lu'se ("xpei ts claimed that climbing human numbers 
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would mean triiical slioriialls of food, sparr and oilui 
rcsouiTi's; luigr, violent (ilics wilhoul work for masses ol 
poor; and greater misen for f imuT ^enoraiions. Bin dnrin^ 
the I97()s and early l9S()s, with the aid ol economic growth, 
education and active lamily-planning programs, average fam- 
ily si/e dropped dramatically in manv poor ( ouinries, from 
six or seven children to three or four. Since then, though, 
experts have discovered that it is much more difficult to con- 
vince pai eius to forgo a f urther one or two children to hriiig 
family si/e down to a replacemein rate of about two children 
per couple. As a icsult, the population growth rales of some 
of the world's most ( rowdecl (ouiuries — including hulia and 
Bangladesh, which togeihei a((ouiU foi almost 20 percent 
of the world's population — are hardlv declining, India's rate 
has leveled off at aioiind 2,0 percent (about IS million 
people) per yi"ar, while l^anglaclesh's has stalled at arouiul 
2A\ percein (about ?> million) per year. 

riiese developments have receiuly led the I'nited Nations 
to revise upward its mid-range estimate of the globe's popu- 
lation in 2025 from S,2 to S.5 billion. Flu" TN has also laised 
its estimate of world population when it stabilizes (picdicted 
to occur lowaid tlu" (muI of the twcnty-fiist ceiitun) from 
10.2 to 1 1.!^ billion, over twice the si/e of the nl tiu't's current 
popuhuion. 

I)emographeis. who are experts in population statistic s. 
have long assumed that poor c ounti ies would pass ihiough a 
"clemogviiphic transition." I bis transition occurred in the 
c urreiuh rich counti ies in the niiu teenth and twentieth c cen- 
turies, when a dec liiu* in deathrates was eveiuuallv followed 
bv a couipensating dec liiu' in birtluates. I he c hange in 
deathiates was mosth produced bv im| roved nutiition and 
basic sanitation. I he c hange in birthrates is thought to have 
resulted from inc reased wealth and c er tain soc ial c hanges, 
sue h as higher literac \ rales and soc ial status for women. But 
if certain developing countries c aiuiot maiiuain a steach 
growth in soc ial and economic wealth, ihev ma\ not un- 
dergo a demographic transition, 
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• Energy Consumption 

Total roiniiuMTial ciUMgy lousuinption in 19S8 was 
roughly cquivaliMU to 8 billion iiu'tric tons of oil, an amount 
that would fill a hugf 1.3-niilc cube. The 1988 figure for 
world nicrg) lonsumplion was an iiu rease ol iiearly 4 per- 
(fiit over 1987; and during the past two (hnades, iMUMgN' 
consumption's steady diml) was broken only in the early 
198()s. rhe I'.S. l)e|)artment ol Knergy expe( ts the world 
rate ol energy eonsumption to inc rease at up to 2 pereent 
annually through the year 2()()(), which gives a doubling time 
ol about S5 years. Knergy c()nsum|Mion per person in many 
! ich countries is or more times greater than that in poor 
countries. But tlie energ\ consum|)tic)n pi-r |)ers()n in rich 
countries has not inei eased nuu h in the l. st dc«c ade, while 
in some* rapidly develc)|)ing countries this ligmc" is rising very- 
last. As industrialization, electrification and transportation 
networks expand in poor countries, their appetite for energ> 
may grow up to twice as fast as that in the rich countries. 

Currently, oil makes up percent of global conunerc ial 
energy consumption; coal, IW percent; natural gas, 20 per- 
cent; hvclrc)|)C)wer, about 7 percent; and nuclear power, 3 
|)ercent. As accessible and clieap |)etroleum reseiTCs disap- 
|)ear, these perc entages will change. In the first dec ades of 
the next centuiA, many ex|)erts preclic t that oil consumption 
will dro|), while natural gas, nuc lear |)ower, nonconventional 
sc)urc(»s (such as solar, wind and tidal power), and perhaps 
coal will have to fill the gaj). In addition, many pc'oplc* in 
poor c ountries de|)en(l for cooking and heating on noncom- 
mercial sources of energN, suc h as wood gathered in forests 
and straw from fields. In large areas ol the world, espc'c iallv 
Ali ica, the Indian subcontinent and China, wood is inc reas- 
ingly haicl to lincl and gatherers have to walk miles from 
theii villages to lind the (lav*s luel. 

I he level ol global eneigy consumption in 2^>2r) will de- 
pend on a huge ariaN ol lac tois, inc luding whe ther energ\ 
|)ric c's aic adjusted so they rellec t the costs ol pollutio!i and 
global wanning to oui soc ieties, wh(Mher new technologies 
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allow ni()re-i*nuieiit prodMclion and use of energ), aiid 
whether diplomats can reach international agreements to 
limit the release of carbon dioxide. Because of this uncer- 
tainty, experts' estimates of global energ)' demand in 202") 
run from a low of the equivalent of 9 billion metric tons of 
oil to a high of 26 billion tons. 

• Climate Change 

As is now widely understood, human activities — especially 
in industrialized countries — release a number of gases 
(mainly carbon dioxide, (TCs, methane and nitrous oxide) 
that slow the escape of infrared radiation (heat) from the 
surface of the earth into spac e, hi rough terms, one can sav 
that (given a certain amount of incoming sunlight) the 
more of these gases present in the atmosphere, the higher 
the average temperature at the surface of the planet, hi fact, 
if it were not for the naturallv occurring greenhouse effec t, 
the average temperature on earth would he about 00 de- 
grees Fahrenheit lower than it is now and the planet would 
not be able to support most forms of life. 

But the scientific slon is much more complicated than 
this, because there are many feedbai k loops within the cli- 
mate systcMii that may worsen or diminish tin* (Mfc( ts of hu- 
man activity. For instance, scientists believe that global warm- 
ing will increase the amomit ol water vapor in the atmo- 
sphere. This will increase the number and extent ol < louds, 
since clouds are condensed water \apoi. Hut scientists aie 
uncertain whether moie clouds will trap further heat like a 
blanket (a positive* feedback) or reflect sunlight like a miiTor 
(a negative feedback). 

Over the last tew vears, though, a lumiber ol (^xpei ts have 
reached a l ougli consensus: assuming no major < liaiiges in 
the trend ol human emission ol greenhouse gases, tlie eai th 
will warm an aveiage ol iiearly 2 degiees Fahreiiheii bv 202") 
and f) degrees by 2100. fhis iiiav not seem like much, but 
the eaith has warmed onl\ some 9 clegiees siiu e the coklesi 
period of the last i( (* age, about l(S,0()0 yeai s ago, Moieovei , 
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the predicted rale ol iiu rease during the next KM) years will 
be over 0.5 degrees per decade, wliich is far faster than a!iy 
climate ( hange in recorded histon . 

What coiiUi be the impact of such a wanning? At the nio- 
ineiil, the complicated computer models of the atmosphere 
that scientists use to estimate future global warming cannot 
accurately predict changes in patterns of rainfall, storms and 
soil moisture for Sj)ecific regions. For instance, surface fea- 
tures like mouiilain ranges have a great ef fet t on winds and 
rainfall, but are not yet modeled properly. However, some 
things are known: temperature increases toward the poles of 
the planet will be much greater than at the equator; sea lev- 
els will rise about two inches per decade (mainly because 
seawaler expands when it is wai nied); coastal areas will gen- 
erally get more rai»:; and interiors of coiUineiUs will become 
drier. According to some estimates, by 2030 central North 
America could warm from '^ to 7 degrees in wiiuer and 3 to 5 
degrees in summer and experience a 15 to 20 percent drop 
in soil moisture. Since soil moisture is a key variable for 
farmers, this change could seriously affect grain output in 
the Tnited States and C/uiada. 

Finally, when ( (Misidei ing the sot ial impact of ( limate 
( hange, the most important lesult of a rise in average tem- 
perature may be its ef fect on the likelihood of "extreme" en- 
viroiunental eveius. While a 2 to 5 degree average global 
wanning might not seem too significant for food produc- 
tion, it (ould cause a sudden iiu rease in the chance of crop- 
devastating drouglus, floods, heat waves and storms, even if 
it does not force the (limate system to a (ompletely new 
ecpiilibrium, 

• Ozone Depletion 

The Atilarttic o/one hole contiibutes to the general 
depletion of O/one over a wide aiea of the Southern Hemi- 
sphere Ka( h southern spring, the hole foi ins insidt* a ( ir( ii- 
lar pattern of wind ( ailed the ( irt umpolar voi tex; as summer 
approat hes, this vorti*x breaks up, and o/oiu'-depleted air 
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moves iu)rlh\var(l fVoni Aniarttica. Although Antarctica's 
paltt'iTi ol cht'iuical aiul atiiiosphtM'ic t'wiits is not rxat tly 
diipHcaU'd over the North PoU\ during the last three years 
scientists have found ominous signs that rapid o/one deple- 
tion may eventually appear there too. hi addition, while the 
situation over tlu poles is perha|)s the most urgent, o/one 
depletion is occurring around the |)lanet as (IFds move into 
the upper atmosphere. In early 1991, the T.S. Knvironmen- 
lal Prote ction Agency (KPA) announced that satellite data 
showed an o/one decrease* ol 4.3 to 5 percent in the last de- 
cade over the I'nited States^ and S percent over Northern 
Kurope; losses in the Southern Hemisphere (outside Antarc - 
tica) weie on average 2 percent higlier than those in the 
Northern Hemisphere. 

Industriali/ed countries have alreadv released ifumense 
c]uantities of (IFds into the atmosphere. It takes on average 
about U) years Ibr (1F(] molecules to migrate from the ground 
to the middle stratospher e* about 10 to 13 miles above the 
earth's surface. Once there, sunlight breaks down these mol- 
ecules, and the liberated chlorine can catalv/e the destruction 
ol O/one molecules for decades before falling back into the 
lower atmosphere. So, with the (IFds released to date, ;i dra- 
matic thiiming of the o/oiie layer over the coming de( ades is 
probablv inevitable. It is veiy hard to give |)recise estimates of 
lulm-e loss: c urreiu mathematical models, based on todav's 
knowledge ol the atmosphere, have genei ally imderestimated 
the rale of o/one loss. However, the KPA now [)redicts world- 
wide de|)letion of 10 to P2 [km i v\\\ b\ 20 Id. and theic ma\ be 
a ir> to 20 percent deplelion by 2025. 

Recent research suggests that a I |)erceiu decrease in 
siratosphe? ic o/one |)rocluces aboiu a 2 [)cM cent inc reasc in 
the inc idcMice of c ancel -c ausing ultraviolet radiation on the 
smface of the earth, whic h in tui ii [)rc)duc es about a ^ |)er- 
c (MU inc rease in nomnelaiioma skin-c ancei l ates. But the in 
C I easing rate ol skin canc er mav not be the worst problem: 
the harmful effec ts of inc reased ultraviolet radiation on 
c rops, foM'sts, ocean phytoplankton (which are al the bol- 
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loin ol ihf od iiii lood v liain) and ilir hcahli ol pi'0[)U* and 
liwsioi k inav hr \v\\ ^ravt\ But rcscarc h on ihvsv cITci is is 
siill pH'liniiiiai V. 

vVliili* ^1 1'lMiliousf wainiin^ and o/oni* (U'pk'lion havi' 
lau^lu ihi' public's aucniion over \\\v lasl lew wars, rnviron- 
inrnial prohli'ins siuli as dt lon'sialion, soil do^iadaiion, 
di pli'iion and (U'fi;iadaiion ol waici i i'soni( t's, and drpU'iion 
of tish sKxks di'siTVi' ('(jual i onsidiTafion. Su( li probli'Mis 
mav, in liu i, mnliiplv ihv liai nilnl t'llct is ol ainiospluMic 
( hanm'; and ilii'V nuM ii innncdiaii* toni i*m bi ( ausc iIk n aiv 
aliradv si'iiously ihrr'aicnin^ ihc wi'll-brin^ and slabilitv of 
inanv developing so( ieiies. 

• Forest Degradation 

Ksiiniaies ol (laniam* lo liopitdl loresis van widelv, since 
ihere are dillrreni kinds and decrees ol loirsi dr^iadaiion. 
Km ihci in()H\ lo^^ed Ibresls soinolinies (an ret over ihroufijh 
planting and naluial i e^iMieraiion^ wbii h also lends lo blnr 
eaie^oi*) })onndaries. Finally, saielliie images aic lai less use- 
ful ihan ( onunonlv ihou^hi in allowing leseaii hers lo assess 
ihe exieni ol loresi damage. 1 he images usualh have (o he 
snpporlecl bv delailed inspec lions on ihe ^ronnd. 

l)es[)iie ihese problems, reicnl esiinialesbv ihe World Re- 
so\n( es Insiiiuie (WRl) su^^esi diere has been a lapid in- 
crease in ihe rale ol iropii al loresi deplelion sine e ihe 197()s. 
Wheiias ihe I N Kood and A^riinliiire Aj^iMuv (FAO) esii- 
mated in l^)S() ihal the world was losinjr 1| . } niillion hec i- 
ares ol iropic al loresi annualK, ihe new WRl sindv (based on 
more ii*ii*ni FAO daia) savs ihe li^ure mav he as hi^h as 
20. } million hec lares, an are a about ihe si/e ol New ^blk, 
( .onnei li( ul, Massai hnseiis, X'ermoni and Ne\N llampshii e 
(()n\bined. ( Fhere are about 21)0 he( lares in a scpiare mile.) 
ri\e total ai ea ol dosed iiopii al loresi on earih, whi( h 
means lores! wbeie ihe hianc lies ol the trees lar^elv obsc nic 
ihe ground when viewed Irom the air. is esiimaled lo be 
around 1. 12 billion he( tares, oi about the area ol lhe Tniled 
Slates and Me\i( o lo^ethei . 



Parlirulai h' alTccled by tin sc inc irasc(i rate, acrordinjr to 
the WRl, are the forests of Brazil, Costa Rica, India, 
Myanmar (formerly Burma), the Philippines and Melnam. 
However, the Brazilians have responded thai in their case 
the WRI figures arc inflated, because the rate of fort -st deg- 
radation in Brazil has dropped dramatically since M)S8 due 
to changes in government policy. Ciiven that forest-degrada- 
tion data are unreliable and quite susce[)tible to policv 
changes, it is hard to predict the state of the worldN forests 
in 2025. But it seems safe to say that most of the remaining 
virgin tropical forests in Southeast Asia, South Asia and Cen- 
tral Ameri( a will be gone, and the remainder will be concen- 
trated in Zaire and Brazil. 

A ( lose look at the Philippines reveals the speed and ex- 
tent of forest loss. As recently as World War 11, about half tlu 
area of the Philippine archipelago was forested. Since then, 
logging and the spread of farms has cut the virgin an( new 
forest from about Hi million hectares to between i\ million 
and 7 million hectares. At the turn of the centuiT, the Philip- 
pines had about \U million hectares of virgin forest; now less 
than a million hectares remains, and it seems ( ertain that al- 
most all of this will be gone by early in the next centiu-N . The 
logging industn boomed in tlie l%()s and H)7()s and, follow- 
ing the declaration of martial law in H)72, President 
Ferdinand K. Marcos handed out ( ont cssions to Imge ti.u ts 
of land to his ( ronies and senior military of fi( ials. I*ressured 
to make pavments on the ( ountn's foreign debt, the govern- 
ment encouraged log exports lo the vora( ious |af)anese mar- 
ket. Despite the top[)ling of Marcos and the more-aggressive 
concern foi the environment of the government of Presi- 
dent Coiazon C. Acpiino, the recent WRI estimates show the 
rate of damage to Philippine forests remains veiy high. Ef- 
forts to replant wide areas have gcMierallv failed, l)e( anse of 
coi ruption and inefficienc v in the agenc ies c barged with the* 
planting, because the hilly areas where tlie forest (h grada- 
tion is most c ritic al have \en thin soils, and bec ause of the 
migration of landless peasants into the hills. 
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• Agricultural Land 

(aurcMitly, total global c ropland amounts to about 1.5 bil- 
lion bcclarcs, wbicb is roughly twice xhv aira ol tbe contigu- 
ous 48 statrs. Optimistic estimates ol' potential cropland on 
the planet ran^e from !i2 billion to ;V4 billion bectares, but 
nearly all tbe best land bas already been used. VVbat is left is 
eitber less fertile, not sulliciently rain fed or easily irrigat(»d, 
infested witb pests, or barder to clear, plow and plant. Kxperls 
generally describe a couiuiy as land-scan e wlien 70 percent 
or mort* of potential cropland is under production. In Asia, 
wbicb includes four of tbe world's live most populous coun- 
tries, some H2 percent of all potential cropland is cultivated. 
Wbile tbe percentages are lowt»r in AlVica and Latin Amei i( a, 
tbe |)oor (juality of t!ie remaining land and its unfair distribu- 
tion b(»tween ricb and poor in tbese regions mean tbat tbe 
previously bijr;: -ates of cropland expansion cannot continue. 

For developing countries in general, cropland grew at just 
().2b percent a year during the 198()s, less tban ball the rate 
of tbe I97()s. More importantly, cropland per capita 
dropped by \ .9 percent a year. Witbout a majoi increase in 
tbe amount of cro|jlaiul in developing countric^s, experts 
expect tbat tbe world average of 0.28 bectares per capita will 
diu line to 0.17 bectares In tbe year 202:"), given tbe c urrent 
rate of world population growtb. Large areas of land are 
being lost eacb year to a combination of problems, including 
encioac binent bv c ities, eiosion, de|)letion ol nutrients, 
ac idilication. compacting and salini/ation and waterlogging 
from overirrigation. Ibe geographer X'aclav Smil, wbo is 
generally veiT conscMAative in bis judgments about environ- 
nuMital damage", estimates tbat 2 million to !^ million bee t- 
ates ol c ropland are lost annuallv to cMosion, witb peibaps 
twice as inucb land going to expansion of cities and at least I 
million bectares abandoiu^d because^ of salinitv. In addition, 
ab ut one filtb of tbe world's cropland is afTected bv deserti- 
iication* (which includes wind erosion and changes in soil 
moisture). All told, he cone hides, the planet will lose about 
100 million bee tares of arable land between 1985 and 2000, 
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>vlii( h is al)()Ul ihc aira ol (ialilbinia and Texas loj^cllu'i . 

Sniil gi\('s a |}arii( iilai Iv stai tling ai t ount of ihv siiuaiioii 
in (ihina. From lo 1977 thr (ouiiin losi !^!^ million 

lu'( larrs ol larmlaiul pi^ncnt ol ils 1957 lolal), wluli' il 
added 21 million Iuh tares of largolv maij^iiial land, llv noies 
lhal "ihr net loss ol 12 million hei laics dnrinjr a single gen- 
eration uhen tlu» eoimtn's po[}ulation grew bv about 
million people means that pei capita availability ol arable 
land dropped bv 10 peicent and that (Ihina's lai inland is 
now no more abundant than lianghidesh's — a mere one 
tenth ol a he( tare |)(m* ea|)ital" 

• Water Supplies 

The searc itv and pollution ol Ireslnvatei supplies will be 
one ol the ehiel i esoin i e issues ol the next t cMitiin. At the mo- 
ment, humans wit hdraw al)out ')()() eubie kilometers ol tresh 
water a vear Irom various souiees (mainlv rivers), ( hieflv lor 
agrieulture. and about 1 ,400 cubic kilometers are returned to 
these sources, uiivu in a polluted condition. (For comparison, 
the total flow over Niagara Falls even vear is about 90 cubic 
kilomi"ters.) This ( onsuinption is growing at a rate ol 2 to 3 
peK ent a vear. Total i iNt*r resouK es at any one time amount 
to about 2,000 (nbi( kilometers, but bee ause ol the ( oustanl 
( vding oT water betwciMi tlu" atmosphere and surfac e ol the 
earth, the amount available Irom rivers annuallv is probablv 
( loser to 10,000 ( iil)i( kilometers. But while these aggregate 
figures seem to sav water is abundant, there are great dilTei- 
en( (*s between regions, and inanv areas — including much ol 
Kuiope, large parts of the I niteci States, the (langes basin in 
India and the northwi'stei n proviiu cs oT ( ihina — are using 
virtuallv all ol their river runoll. In main dr\ poor (ounliies, 
(|ui( k population growth inav soon icdiu c per < apita water 
availability to levels below (hose i e(|uii ("d to meet basic house- 
hold, industrial aiul agric iiltui al needs. 11 greenhouse-in- 
due ed climate ( hange ( auses large shilts in rainlall patterns, 
some of these regions inav no longer lace water shortages, 
while others may sullei ruinous drought. 
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It is possihli" to pinpoint t ci taiii tedious whcix" water i rises 
are a virtual certainty by the year 2025. Table 1 on page 28 
shows that the Middle Kast and certain parts of Af rica are of 
particular concern bee ause water is already ven scarce, these 
regions' populations are growing rapidly, and water has long 
been a source ol argunuMit between certain groups and soci- 
eties. For instance, the Nile River runs through nine coun- 
tries, and downstieain nations — Kgypt and the Sudan, lor 
example — may one day be especially vulnerable to upstream 
pollution or diversion ol water, bee ause they have dn climates 
and depend on irrigated agriculture. Otlier Alricaii rivers 
shared bv several countries desem' atteinion, including the 
/ambe/i and the \Mger, which flow through eight and ten 
counu ies respe( tively, and the Si'iiegal, w hich has been at ihe 
center of a recent crisis between Mauritania and Senegal. 
Depletion of aquifers may also be a source of conflict: Kg\pt 
and Libya, for example, see the Nubian aquifer that they 
share as a vital futme source of water for huge agricultural 
/ones. In the Middle Kast, some experts believe that the de- 
sire to secure the waters of the Jordan, I.itani, Orontes and 
Yarnnik rivers contributed to tensi*)ns preceding the 1907 
Arab-Israeli war. In addition^ as described earlier, there is 
strong disagreement between Syria and Turkev over 
F.uphrates watei . Access to extremely limited underground- 
watei resources is also an extra stress in the Israeli conflict 
with the Palestinians over the future of the West Bank of the 
|ord;*n Rivi r (see map on page 57). 

• FLsh Stocks 

When considering the state of the world's fisheries, the 
critic al issue is whether or not the ( urit'iit level of fishing 
(an be ( ontimied indefinitely. In othei words, can catches 
be "sustained " year af ter year? I he FAO estimates the annual 
sustainable vield of the world's ocean and freshwater fisher- 
ies to be lOO million metric tons. B("tween 1950 and 1988, 
the quantity of fish brought ashore incieased fivefold, from 
about 20 million to 98 million tons. ( I he T.S. catch even 
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Table 1: Per Capita Water Availability in 1990 and in 2025 
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year is aboiu 6 million tons.) As ihv world approaches the 
threshold its fisheries can sustain, there is evidence — from 
Maine to Newfoundland to southern India — that fish stocks 
are collapsing. In 1987, the FAO commeiued: "The time of 
spectacular and sustained increases in fisheries catches is 
over.... Almost all important stocks... are either fully ex- 
ploited or overfished. Many of the slocks of more highly val- 
ued species are depleted. Reef stocks and those of cstua- 
rine/littoral /ones are under special threat from illegal fish- 
ing and environmeiual pollution." 

By the year 2000, world demand for fish is predicted to rise 
to around 120 million tons, and ainui il requiremeius could 
exceed 160 million tons by 2025. Some of this demand will be 
met by expanding aquaculture (which involves raising fish in 
captivity), using species not normally eaten, and using fish 
that are currently thrown out. But as the thresholds of 
sustainabiliiy are passed, peasaiU and small-scale fishermen, 
especiallv in poor countries, will be hurt badly, as will poor 
p<*ople who depend on fish as a key source of animal protein. 

• Biodiversity 

"Biodiversity" refers to the range of plant and aniiTial spe- 
cies on the plaiu't. fhe estimates for llu' number of species 
on earth van from f) million to more than 'M) million. Scien- 
tists are parti( ularly uncertain al)out the range of species in 
the tropical forests, but they know that these areas contain a 
vast reseiToii of geiuMic information. This is a pri< eless 
l esource for the development of new < rops, medicines and a 
wide array of industrial products from paints to lubricants. 
Most of this information is contained in insects and mi- 
( robes that have not even hvvn identifitnl or catalogiu'd. As 
these f )rests are destroyed for logging, c attle ranching and 
peasaiU farming, this genetic information is lost forever. 

In the last (iOO million veais, there have been five great 
episodes of extinction on the [)lanet. Mie most severe oc- 
c urred at tlu* eiul of the F\Minian period, 240 million years 
ago, when more than HO perceiu of all mariiu'-animal spe- 
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cics vanislK'cl. The more famous episode of extinction or- 
ciirred when the dinosaurs disappeared — probabK' because 
of the impact of a hw^v meteorite or comet — at the junction 
of the (Iretaceous and Tertian' periods, 65 miUion vears aj^o. 
In all five cases, animal species were affected more than 
plant species, and recoven to the preexisting level of bio- 
diversity took from 10 million to 1()() million vears. 

Today, both plant and animal species are vaaishiiij; at an 
extraordinan rate as a result of the rapid loss of tropical for- 
ests and their other habitats all over the planet. Haivard bi- 
oloj^ist K.O. Wilson has calculated consenativelv that the glo- 
bal loss from tropical-forest dejs^radation alone could be be- 
tween 4. ()()() and (>,()()() species a vear, a rate 1 (),()()() limes 
greater than the natural rate of extinction prioi to the app<*ar- 
ancr of human beings. If one adds the stress of fast < liinate 
change, an estimate of a 25 percent loss of planetary 
biotliversity in the next 1 00 years is (juite realistic. This would 
rival four of the five previous mass extinctions on earth. Vrom 
both a moral and practical point of view, it could be the single 
greatest calamitv that human beings infli( t on the planet. 

» « ★ 

The above enviroiunenial piobleins can all be < rudelv 
des( ribed as large-scale and human caused, with long-term 
and of ten irrevei sible conse(|ueiu es, which is whv they are 
often grouped together under the teiin "global change." 
Actuallv, however, thcv van greatlv in scale: climate i hange 
and o/one depletion involve genuinely global phvsical pro- 
cesses, while degradation of agricultural land and depletion 
of water supplies involve regional physical processes, 
although they may appear in plat es all over the planet. 

These problems also van in length of tune over whit h they 
develop: foi example, while a region can be defoiested in 
onlv a few years, and serious enviromnental and social ef fects 
from this deforestation mav be seen almost imint"dialely, 
human-induced gi cenhouse warming will probably develt)p 
over manv decades and mav iiol have a trulv serious impact 
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I nitrcl Naiions PhoU) IM Til |.K. 
A fishing boat in the Bay of Bengal, where fish slock is disappearing. 

on proplt* lor a (|iiiu in ol a i imiuua or niorc allcr [\\v lirsi dr- 
ifdioii ol i loar si^iis of wanning. In addition, soino ol lhcsi- 
probltMns (lor insiantr. dcrorrsiaiion and dcgradalion ol 
walcr sup;Mirs) arr nuu h inorr advaiu od than olhrrs (siu h 
as ^nrcnhousf warming) and arc alrcadv starling lo (aiisc 
si-rious social disrupiion. I his variation in ilu* ainomil ol 
tlrar r\ idem i* lor these vario\is problems makers lor great dil- 
lerem es in o\n ( ei taintv about bow severe tbev will be( ome. 
Koi tbis reason, tbe \m( (M tainties s\nro\nuling greenboiise 
WtiPning are lar greatei tban tbose loi delorestation. 

Finallv. manv ol the above pioblems are interrelated. For 
instanc i\ gri 'Mibouse warming ma\ ( aus(» delorestation be- 
t ause it will move nortbward tlie ideal temperat\ire M\t\ rain- 
lall /ones lor man\ tree spe( ies (and unlike aiunial ( rops, 
trees do not ad ipl (juit klv eno\igb to sunive); it mav make 
windstorms and wildlires worse: and it mav allow pests and 
diseas(»s to alien larger areas. 1 be iclease ol t aibon Irom 
these dving lorests would, ol c ()\n se. reinloK e the green- 
boiise el l et t. 
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Glossar) of Key Terms 

■ aquifer: a wait'r-l)cariii^ layer of jH'rnu'ahU' i oc k, sand or ^lavfl 
capabU' of yielding considcTable qnantilit s of water to wells or 
springs 

■ biodiversity: the variety of the world's organisms, inc hiding 
their genetic makeup and their communities and interrelation- 
ships 

■ biosphere: the part of the world where life can exist; the term 
refers to living beings and their environment 

■ chlorofluorocarbons (CFCs): gases foiuid in car air condition- 
ers, coolants, ajrosol products and solvents which, when 
released in the atmosphere, contribute to the breakdown of the 
o/one shield (see below) 

■ desertification: the process that tiniis lanci into arid waste or 
desert due to mismanagement or climate change 

■ ecosystem: a complex ecological community (e.g., a tropical for- 
est) and its environment which together form a unit in nature 

■ environmental degradation: man-caused damagt to the basic 
natural resources necessary for smvival: water, soil, forests, the 
atmosphere 

■ genetic engineering: the alteration of genes, whi(h ( ontrol 
hereditarv characteristics, by human intenention 

■ global warming: wanning of the earth diu' jji iinai ih tr. [he rapid 
buikhip in the atmosphere of < arbon dioxide and otluM "green- 
house gases" (see below) that trap the earth's heat 

■ green revolution: the achievenwnt of higher food |)rodu( tion in 
develo|)ing coimtries through the use of hvl)rid grain svriU and 
s( ientific methods of farming 

■ greenhouse gas: a gas in llu' atiuospluMc, wliic h like the glass in 
a greenhouse, traps part of the earth's heat and |)roduces a 
wanning eflec l (c arbon dioxide prodix cs f)!)^; ; CFCs, ^y 't ) 

■ ozone depletion: breakdown of the o/one shield (a thin lavei of 
o/one gas niolec uh^s in the aliuosphrre) (hat < an absorb dam- 
aging ultraviolet radiation and have major implic ations foi glo- 
bal weather: ( :K( Is greativ speed the process 
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The Social Effects of 
Environmental Scarcity 



Thvvv MV three main souk cs ol luniiaii-iiuluccd (Miviron- 
luriual sran ily. First, as disc usscd earlier, human activity 
can either rechue the (luaiitity or degrade the quality ol afi 
eiiviromiiental resourt e faster than the resource is leuewed. 
K\|)erts olten reiei to this |)ro(('ss usin^ terms simihu to 
those used for money in a hank: the capital in a savings ac- 
count and the interest oi income it earns. Similarlv, a leiiew- 
ahle resourc e also has both "c a|)itar' and "income." Yhv < api- 
lal is the stock of the lesouice that generates a How of ifi- 
come that ( an he tap|)ed lor human ( onsumption and well- 
being. The* topsoils on the (ireat Plains of America are capi- 
tal that can be used to glow giain. A "sustainable" larmifig 
economv ( an be (leline(i as one that leaves these soils — this 
( apital — intact and tmdamaged so tliat generations of Ameri- 
(ans can enjov an un(hminished stream ol income in the 
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form oflbocl products. So» M tlu" luuural decay of crop resi- 
due adds about one hundredth of an inch of lopsoil to 
farmed land a year (or about "^.2i^ tons/hectare), then sus- 
tainable farming should not produce an average soil loss 
greater than this amount. 

The second main cause ol enviromnefital scan ity is popu- 
lation growth, which can reduce the amouiu ol a renewable 
resource available per person. Over time, lor example, a 
given How of water or a given area ol cropland might have to 
be divideil among more and more people (as shown in 
Table 1). 

Third, a change in the wav a resource is distributed in a 
society (an (*on(entrate the resource in the hands of a few 
people, while the re t suffer extreme scaicity. Kach society 
luis, for example, rules and laws that define the limits and 
nature of ownership of things such as farmland. These 
"property rights" aflect how resources are distributed among 
different groups in the so( iety, and they often change as a 
result of large-scale developmeiu projects or new technolo- 
gies that alter the relative values of resources. A parti( ularly 
good example of this is the ( ase of the Senegal River basin 
(discussed latei ), wheie a large dam dramaticallv raised the 
value of downstream faimland, whi( h caused a powerf ul 
group to change the laws governing owneiship of land to 
benefit themselves. 

I'hese thii'e souk es of ("iiviromneiUal st ait itv c an operate 
singlv oi in (ombination and l an have a \ ai ietv of ( l itit al so- 
cial effects, iiuluding dedining food pioduction, general 
economic stagnation oi dec line, displat eineiU of population 
and the disi uption of institutions and tiaditiomil soc ial l ela- 
tions among people and gioups. These social effects, in 
UUI1, are often iiuerlinked, and scnnetimes icinfoice eac h 
other. Koi example, economic unc crtaiiUy mav lead to the 
flight of people with wealth and education, and such a 
monev and biain chain in turn weakens imiveisiiies, couHs 
and financ ial institutions, all of whic h aic absolutelv neccs- 
san for a healthv econonu . 
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Agricultural Production 

KxpiTts often nu-ntioii that constiaiiu'd food output is \hc 
most worrisoiiie possibU- ii'suli ot cnvironiiu'ntal scarcitv Vs 
iioti'd abovi'. agric ultural laud iscU-crrasing in availahilit\ and 
quahtv. For ( i-riaiu regions of tin- world, this iuav in tiim- 
sharplv limit lood output, (irpi-ndiug upon thi' abilitv ofsot i- 
otK's to uicrraso the "intonsitv"()l tlu'ir agricultural practic i-s, 
whic h means increasing output per hectare (commonlv 
(aik'd the iaiid-s "\ield") through strategies like- mechani/a- 
tion. greater lertiii/ation and irrigation, and new sc-eds. 

But there are many other factors besides land availabilitv 
that niav inlluenc e agricultural produc tion. including defor- 
estation, depletion ol water supplies, greenhouse warming, 
inc reased ultraviolet radiation from ozone depletion, and, 
eventuallv. decreased biodiversitv. The serious loiesi degra- 
dation in the Philippines, described earlier, provides a good 
illustration of the impact on food output. Across the arc hi- 
pelago. logging and land clearing have accelerated erosion 
changed rc-gional liydrologic al cvcles (the c vcles of water be- 
tween the atmosphere, land and plants that help determine 
Ocal weather patterns) and decrc-ased the land's abilitv to 
hold water during rainv periods. I he resulting flash floods 
have damaged irrigation woi ks while plugging l esenoii s and 
irrigation diaimels with silt. I his mav seriouslv affect crop 
prochution. For instance, the f'bilippine government and 
the Kuropean Conmiunitv wrote an intc-grated environmen- 
tal plan for the still relativelv unspoiled island of Palawan in 
the west of the Philippine archipelago. But the authors of 
the studv found that onlv about balfOf the .Sli.OOO hec tares 
ol -rrigated farmland projected to be inc luded in the "Plan 
for 2()()7" would ac tuallv be- irrigable in that vear bc-c ause of 
llie c-ffec is of dec re.isecl forest c ovc-i on watc-r flows .md irti- 
gation c apacitv. 

( Irc-enhoiise warming and c limate - baiige mav also aflect 
agricultural produc lion, although Ihis is a contentious issue, 
(.oast.il c ro|)land in countries suc h as Bangladesh. Kg\pi and 
(.hina is ven vulnerable to ocean surges caused bv big 
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sloniis. SiK h c\vn\s louhl onu* inoi r (oninioii and dcvas- 
laiiiin bcransc global wanniiiK will lausc sra \c\c\s lo rise 
and ( ould inirnsilv hnn i( anrs. i vdonos and ivphoons. Ihv 
jrrfcMihousi' cliiTi will also i han^t^ lainlan paiirins and soil 
moisiuir: while ihis niav brnrlil some a^ri( uliuial ir^ions. 
olhrrs will sullri . cspri iallv in poor connirirs. The World 
Rrsourcrs Insiiiuic ( onirnds ihai "iho impac is on aj^i u ul- 
luiv lonld Ih" doublcH'd^fd: In allriin^^ piodiu lion in ihc 
main tood-prodiu in« airas. liiniair i hangr lonld wrakrn 
our abiliiv lo nunia^c lood i rises, and In making ^ (nvinj; 
condilions worse in lood-delii il nalions. il lould iiu rrasr 
ilu- risk of laniinr." Counirirs ai spci ial risk Ironi ( liniaic 
rhaii^u* will he ihosc— siu h as \hc nalions ol ihr Sahrl ni 
Alriia— with an iinbalaiuc briwccn populaiion and lood- 
^nnvin^ abiliiv and wiih liiilc nioncv lo lund ( han^r^s in 
their a^rit nliural svsicins. As sonic areas beioine too diT t(» 
iTKAN lood. others, lonnerlv dn. will suddenly have enough 
water; pool (ountries will not be able to allord the new 
dams, wells, irri^aiicm svsiems. roads and siora^u* silos that 
thev need in ()r(lei to adjust. 

Mam plants ^row faster and lar^uM in a warm envnon- 
ment rieh in earbon dioxide, and thev olten use water more 
cfl'ieientlv. But optimistie estimates oi increased crop vields 
have been based on laboraion experiments under ideal 
irrowins conditions, iiu ludin^r ideal amouins ol soil luuri- 
ents and water, hi addition, these estimates have i^rnored the 
hilluemr on vields ol niore-hr(inent extreme ( lim;'ie events 
(espec iallv diou|^hts and heat waves), inei eased in>e( I mles- 
tation and the dec reased nutritional (lualitv ol c rops ^rcnvn 
in A ( arbon-dioxide-eii! idled auiujsphei c. 

hi i^nieral. the ma^intude ol ( limate ( lian^^* is less ol .i 
problem lor poor ( innuries than its rate. AjouikI the world, 
human beings and their aKfieultnral svstems have adaptecl to 
diileirni es in temperalMir lar greater than the maximum 
warming pivdic ted lor the next 100 vears. But the rapid rate 
expected lot this i haiige will produc f new pressures on mm r- 
(Mv at a lime when it is alreadv stiessed In other population 
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and rcsouirr probliMns. rhis ihaiigc may be loo last and 
complex lor soc iolies thai have limited hulVerins rapacities. 

Mexico, loi example, is exliemelv vidneiable to climate 
change. Hisioi ically, environmental di^gradalion— especially 
declining soil lei tility— appe irs to luue plaved a key lole in 
the collapse ol Mesoameii an ( ivili/alions, such as the 
Mavans. Todav, large luunbei s of people are leavii\g the state 
olOaxaca because of drought an(i soil cMosion. In the future, 
global warming could produce a decrease* oi 40 perc<"nt in 
Mexican rain-led agi icultui e, which, in combination with Iree 
trade (Mexico's trade advantage is in water-intensive Iruits 
ai\d vegetables) and the privatization of communal peasant 
lands, ( ould bring great sullering and i\ational ccmllict. 

Economic Decline 

A very important potential social edec t ol environmental 
-.arcitv mav be the lin ther poverty it causes in already poor 
(onntries. 

The abilitv of countries to produ( e wealth may be allected 
directly by environmental stress or indirectly bv lower lood 
output and population inovemeius caused by environmeiual 
problems. Numerous examples are possible. Ihe higher ul- 
traviolet radiation caused bv stratospheric o/one depletion is 
likely to raise the iiu idence ol disease in humans and live- 
stock, whi( h may cost pool soc ieties dearly. 1-ogging lor ex- 
port markets— as in Southeast Asia, West Alrica and Central 
America— results in a short-term economic gain lor the 
countiv's ehte, but the delo ( station also greatly allects 
longer-term e( ()nomi( productivity, hu reased runoll dam- 
ages roads, bridges and other valuable inlrastructure: extra 
sihation may destroy spawn. .ig grounds, and it ( an reduce 
the ( apacity ol rivers to gei\erate hvdroelec trie power, as well 
as their usefulness as iiansport routes lor ships and barges, 
hi a(lditioi\, as lurests aie destroyed, wood be(on)es scarcer 
and more expei\sive, and it takes more ol the lousehold 
budget ol poor lamilies using it lor luel (hi the Philippines, 
70 peK Ciit ol pool households use wood lor lueb. 
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Fanninjr is ihv soun v of a hu^c sharr of ilu' wralih ^u'iut- 
atcd in poor sociciit^s. Ii is not luu'oininon lor ncarlv :>() per- 
(Till ofa rouiun's jrross national product ((iNP, or thf total 
output ofa nation's ^nJods and sen ires in a sptrilird period 
of liino) to hv K^fiirrated bv farniiii^r, ^s\u\v 00 pcMxcnt or inorr 
of Us population depends on a^n ienlture for jobs, Food out- 
put has soared in many re^Mons ovrr tlie last dec ades bee ause 
expanded in i^ration, fertilizer use and new a^ric ultural leeli- 
nolo^nes have produc ed a "^neen revolution"* that has more 
than compensated for the dec linin^r soil fertilitv and depth. 
But some experts believe this eeonomie relief will be short- 
lived. Jeffrey Leonard of the Overseas Development Couik il 
notes: "Millions of previouslv verv poor families that have 
experieiu ed less than one generation of inereasin^r wealth 
(hie to risin^r ajrrieultural prochu tivitv eould see that trend 
rever^^.'d if environmental de^nadation is not ( becked." 

In main poor (ounliies the effet ts of land seaieitv and 
de^radalion will probably In come imu h clearer as the grains 
from green-revolution technolo^rit-s are lullv realized. But 
despite the extravajrant claims of some commentators, a sec- 
ond ^neen revolution of new a^n i( nhural te( Imologies is not 
wailing in the wings to keep food produi tivitv rising. (;eneii( 
engineering'^^ mav in lime help scientists develop salinitv-re- 
sisiant, drought-resistant and sell-lertilizing grains, but their 
wi<le use in poor ( ountries is probablv decades in the luluie. 
Damage to the soil is alieadv produt ing a harsh ec ()nonii< 
impac t in some areas. ( ionimeniing on Indonesia, economist 
Robert Repetto of the Woi Id Resourc es Institute asserts: 
With erosion, farm output and iiu »>ni(' have lallen in some 
re^M(»ns witlioul major < han^es in larni prac li( cs; <j!het hit ni- 
ei s have hecn iiuhu cd !o < h.ui^c ( roppin|T patterns and in- 
put use; and in extienu' ( ases. eiosion has led to ihe i nnv 
plete willnhawal land Iroin ( nllivalion, l anners in the 
Cilanduv I'pper Waieished jriow (<mm, upland ricv and < as- 
sava on heiter scjIIs. As erosion hecotnes nioie se\(M<\ is 
tephued hv pe.miils; and on neailv depleted soils onlv cas- 
sava is i;io\vn. 
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rntoriunaiclv, incasui ing ihc ac iual losi oi land (U'^ra<la- 
lion is noi cas.. (auivm naiional iiuoinc atioums — siaif- 
nuMiis ol C AP — do noi iiu ludc nu'asuirsol rcsouK i* (k'plo- 
lion. R('pfii() also noics: "A nation ( ould i'xhausi iis niiniMal 
K'stM'vrs, i \n down ils toi t*sis. crodi* iis soils, polluii* iis a(iui- 
t(M s and hum iis wildlilc to cxiinc lion — all wiihoui attVi ling 
nu asuivd in< onu*." Su( h weak inrasuics of ciononiit pro- 
diu livitv I fintoK (' \\\v hvVwi in goviMiniUMiis ol poor t own- 
nil's ihai i*n\ ii Dinni nial |)i ()ici lion ( an onlv hv ai hii*vr<l ai 
\hv (osi ol (•( ononiic growth; this hrlict, in lui ii, i luoui agcs 
so( iciifs to gcnci all' present inronu* at ihr expense oi their 
potential lor lutuii* ineonu*. 

Alter a i arelul analysis ol soil i\pes, eropping prac ii( cs. 
logging and erosion t ales in upland ai eas ol Java in hulone- 




Chopping wood in Tranftkci. a daily act of resource depletion 



sia, RfptMlo coiKludes ihai ilu' (ouiuiv's national iiuoini* 
ac roiinis "sigiiificanilv oN ci siaif 0\v growth ol agrit ultural 
iiiconu* in Indonesia's highlands." The ti ur fconomit ( ost 
of soil degradation is "the prcsoiu value of losses in farm in- 
eonie in current and future vears." Taking lost future in- 
come into aeiount, Rejjetto ealculales the one-vear eost of 
erosion in hidonesia to be S4HI million, \vhi( h is about 40 
pereeiu ol the annual value ol upland eiop produc tion. He 
( oneludes: "Nearlv 40 cents in future in( ome is sa( rificed to 
obtain each dollar lor ( Uiieiu ( ()nsum[)tion/' He also esti- 
mates that ( osts downstream from eroded hillsides, iiu hid- 
ing the higluM expense of clearing watenvays and irrigation 
( hannels of silt, (ome to S?ti) million to SIO() million a vear. 

Ill retcnl research on (Ihina, \'a( lav Smil has estimated 
the ( ()nd)ini"d erfe( t ol environmental |)roblems on ( urrent 
('(onomic [)roductivitv. Ihe main economic burdens he 
identifies an* ri"(hui"d crop vields t aused bv water, soil and 
ail (jollution; more human sickness from air [)olluiion; farm- 
land loss be( ausi" of ( onsiruclion and erosion; nuirienl loss 
and flooding due to erosion and deforestation; and timber 
loss arising from poor hanesling |)raciiies. Smil ( alculales 
the ( urrent ( ost to be at least If) [jeix cut of (ihina's (iNP. He 
is ( oiuimed that tlii" toll will beioine iiuk h hea\ier during 
the ( oming de( adi's. 

Population Displacement 

Some obsenirs have clainu'd dial eiivii onmental degra- 
dation may prodiK i* vast mnnbers of "emironmental refu- 
gees." For e\ain[)le, a sea-level rise due to global warming 
may drive [u'ople ba( k from (oastal and delta areas in Kg\pt: 
soil degiadalion and (lesei tifi( ation mav em])tv ( ounti ies in 
the African Sahel as their populations move south; and IMiil- 
ippine lishei men mav leave their ruined fishing grounds for 
the I ities. But the term envii onmental refugee is misleading 
be( ause it implies that environmental scai citv will be the di- 
ie( t and sole tause ol refugee flows. I suallv it will be onlv 
one of ,1 large numi)er of intei a( ting ph\si( al .uid social fa( - 
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' , Thoma* HonuT-l>ix<»t» 

Destitute Philippine peasants have migrated to Manila and buUt "houses" 
on a smoldering garbage heap-Sm..ky Mountain-which provides them 

with a meager livelihood selling bits of refuse. 
«,is that mav ti.gi-thcr ionc pi-opli- from tlu-ir honu-laiuls. 

I lu- tiMin also (loi-s not distiiiK'nisli bctwin n people who 
are lleeiii^ dm- to ^vuwnc disaster or ai ute hardship, and 
(hose who are migrants lor a varii-tv ol less uv^vu\ reasoiiv 
In Lniu-ral, mijrraiits are motivated hv a eoinhmatioii ol 
"push" and "pull" lac tors, whili' rilujri-i-s are motivated pn- 
marilv hv "push" laetors. Additionallv. main people do not 
have the tinaiuial lesouiees to move easilv. so those who 
leavi- as migrants are usuallv tlu' skilled and semiskilled 
woi kers who ( an hest allot (1 it. 

Resean h su^^-sts that i-nvironim ntal ri-lu«ei-s will appear 
onlv when there is a sudd. n and lar^e environmental 
( halite ir environmental s(ai. ilv develops Kiaduallv. mi^ia- 
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tioii is inoic probable tlia;>. iclu^cc inovciiu'iit. and tlu-so 
migrants will tend u, blond indistinmnsliablv with inimati,,,, 
strt'ains due to other c.msvs. 

Tlu- northeast region of the Indian subcontinent provides 
a good example of population disphu cnieut arising from en- 
vnonniental searcity. (See map. page 51.) Over the last three 
<lf( a<les. as noted, land seareity has been a key laetor eausing 
the large-seale movement of people from Bangladesh to the 
n<lian state of Assam. In the liitiue. people may be driven 
from Bangladesh by other eiiviroinnental problems. in( Ind- 
ing rismg sea le\els combined with ev( iones (made worse In 
clunate change) and terrible flooding due to deforestation in 
watersheds upstream on the (Janges and Brahmapmra rivers, 
winch dram the subcoiuiiieiu aiul emptv through Bangladesh 
into the Bay of Bengal. Similarlv. V'a( iav Smil predicts that 
over the next decades Chinese in the tens of millions will tn 
to move from the coiuun 's impoverished iiuerior and iu)rth- 
ern regions, where watei and fuelwood are desperatelv scarce 
and the land often badly damaged, to the booming cities 
along the coast. Bitter disputes will develop between these 
regions over water-shai ing and inigiation. 

Disrupted Institutions and Social Relations 

All s(,( ielies are held together bv a lhi( k fabric of institu- 
tions, oigaiu/ations. rules, customs and habitual behavior 
Ilus fabiK UK hides branches of government like the (ourt 
svsteiii. fiiiaiK iai institutions like rural banking ( oopeiatives. 
customarv patterns of ( ommunitv govcriuneiit such as regu- 
lar meetings of village chiefs, traditions of familv organi/a- 
tioii. religious pia( ti( es and iiisiiiulions. and svstenis for land 
mlientaiK e in the ( ountnsidc. While ( hang(-s in this fabii, 
are ohen good for so( ictv. the social effec ts of environmental 
s< ai( ity described above will f re(|uentlv hurt people. Falling 
agricultural output will weaken rural villages through malnu- 
trition and disease and bv encouraging people to leave. V.co- 
iu)iiii( <le< line will corrode confidence in the national pur- 
pose and undermine linaiK iaI. legal and politic al institutions 
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And mass migrations ci people into a rcj^ion will driw down 
waj^cs; shif t relations between workers, peasants and landown- 
ers; and upset the lonj^-standinj^ balance of economic and 
political power among ethnic groups. 

The effe( t environmental scare ity lias on the state in devel- 
oping countries desenes particular attention. I he "slate" is 
the set of institutions and people that manages the distribu- 
tion of wealth and power within a societv; it includes legisla- 
tive bodies, the goveriunent's administrative hureavu racy 
(such as its departments of financ e and foreign affairs), the 
court svstem, the police and the militaiy. Research suggests 
that enviromnental scan ity ( an weaken the state by making it 
less able to administer its af fairs. Knvironmental scare ity can 
also undenniiu* the state's moral authoi ity or "legitimacy" by 
making the state seem less fair and reasonable. 

First of all, enviromnental scan ity sharply raises financial 
and political demands on governnu'nt. For instance, it often 
recpiires huge spending on things like lu'w dams and irriga- 
tion systems to compensate for water s( arcitv and fertilizer 
plants and reforestation programs to ( ompensate for soil 
degradation. Fnviroinnental scarcity also diives up tlie luim- 
ber of "marginal" people who barely sunive on tlu' edges of 
so( ietv and who are despeiate for goveriunent lielp. Around 
the world — in Peru, liia/il, the Sudan and India — the same 
process takes plac e, rnecpial distribution of land and wealth 
combines with rapid population growth, failing farms, lac k 
ol watei and lac k of forests and f uel to c ause poverty in the 
countnside. Manv |)ec)ple arc lore c*cl to move to c itic"s where 
thev demand food, shelter, ti ansportation and jobs, in tlie 
Phili|)|)ines, landlc^ss peasants come on bc»ats from destitute 
islands like Negros and l.evte to the ca|)ital c itv of Manila. 
Right beside Manila's port thcN liuci their new home. They 
build their houses on top of an iiiunense, scpialid garbage 
clump, whic h loc als c all "Sinokv MouiUain" since it is per- 
petuallv smoldering from spontaneous combustion. Vhv 
newcomers make theii living soiting through the garbage 
and selling the sci aps of plastic and metal thev find. 
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Ill response to swelling urban populations, jrovcrnnicuis 
subsidize or frctvi' llu* prices t)f basic j^oods williin ciuos like 
bread and rice» j^asoline, eleru icily and bus u ansporlalion. 
Such price controls can dis( oura^e fanners and oMier eiure- 
|)reneurs Iroin produc iii^ ihese j^oods and ( ause companies 
and banks lo make bad invesuneius. Over lime, ihis hampers 
economic ji^rowlh, which hurls marginal j^roups, like ihose 
on Smoky Mouiuain, even more, in addition, as has been 
the case in counlries as diflerenl a> Kenva and Thailand, 
slate iiiUMference ii. ihe economy shifls poliiical and eco- 
nomic power wilhiii ihe soc ieiy lo a small urban elite, oflen 
consisiinj^ of just a lew families, frieiuls and allies of ihe 
couniiy's rulers. 

Simullaneous wiih all ihese eveiUs, ihe loss of renewable 
I ('sources, f rom fish and fertile land lo abundaiu forests, ( an 
rediuc tax re\enues lo local and nalional governments. 
There is, ihen, ihe poieniial for a widening gap beiween d("- 
mands on the siale and its financial ability to meel these de- 
mands. Such a gap could in lime boost frustralion within a 
poor so( ieiy, ei ode ihe siale's legitinuu y, and increase (oni- 
jx'lilion beiween ( li(|ues and fa( lions within iis eliie as ihev 
snuggle lo piolec I iheii shaics of ihe economic pie. 




Violent Conflict and 
Environmental Scarcity 
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r lood pnxhu tioii siagiuilcs. il soim- (lrv«-l()))iiig sodclu-s 
^sli(U- lunhn into povi-i tv. il hirsr ihiiiiIhm s ol poopli- K'iivi- 
their honu-laiuls. and il instiiniioiis and sot ial relations an- 
disrii})ti'd. what kinds ol conlliet arc likclv to di vi-lopr 

riu-rr is not inn( h inlonnation on \vhi( h to l)asi' an an- 
swer to this (jnestion. l liis inav In- partlv heeause envii()ii- 
nieiital and population pressures have not vet passed a rrili- 
eal threshold ol severitv in nianv pooi eoimtries. Also, envi- 
ronmental prohleins are verv eoni})lex. and until reeenth 
there was little k<"><1 leseareh on enviroinneiit-eonlh( t link- 
ages l^iit < n the hasis ol the ease studies in the projeet on 
••Knvironinental ( :hange and .\( ute ( ;onlliet." three tvpes oi 
( ()nlli( t seem most tik»"lv. 

Three Perspectives on Conflict 

Scarcity connicts are those one intuiiiveh expeets when 
eountries'ealeiilate their sell-interest in a world where the 
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amount of rcsouiTcs is fixed, that is. in a world wlu-ic tlic rc- 
soun o pu' docs not jriow. Such couflit ts will |)i()l)ablv arise 
over tliior tvpcs of rt'sourccs in partic ular: livcr watt-r, fish 
and g(„,d ( ropland. These renewable resources are likelv to 
spark eonflu t be( ause theii seareitv is inereasin^r swifth in 
some refrions. thev are often ( ritieal to luunan siuTival. and 
tlu'V can be physic ally seized or controlled. 

I'hc ( uireiu rontioversv over the Kuphrates River dis- 
nissed at the start of this book, illustrates how sc an itv (on- 
fiuts ean arise. It is clear. thou^,di. that the problem of 
Kupbiates water is tangled up with issues of tei i itorial inte^;- 
ntvand relations between ^roveiiunent and ethnic niinoi iti<-s 
in l)oth Svna and l urkev. Altbou^rb watci sc an it\ is a somc e 
of serious tensions between Svria and Turkev. and mav pro- 
duce nuerstale violence in the fiuuie. this dispiue is not a 
pure example of a scaicitv conflic t. I ridv pine examples mav 
be impossible to find. 

F.xperts in international relations who address the sec iiritv 
implications of enviroiunental scan itv usuallv eniphasi/e the 
potential for scan iiv (onflids. Vet research within the- 
project on envin)nmental change shows thai these conflicts 
will not be the most common lo arise fn)m envin)ninenial 
stress. Indeed, ethnic disputes and c onosive coiiflic t within 
c ountnes desene a ^,Mc-ater portion of e xpert attention. 

Group-identity conflicts arc- likelv to ai ise from the- Im^v. 
scale movements of populaiions caused bv eiivin)iunental 
scan itv. As diffen iu elhnic md cultural ^rronps are pushc-d 
to^c-ther. people- in ihese groups usuallv sc-e themsc-lves and 
thc-ir lu i^bhors in terms of "we" and "thev": in other wonls. 
thev will use the ideiitilv of their own ^ump lo jud^c- the- 
wcuih ofOiher groups, Suc h atiiuides often lead to bitter 
liostihtv and c-\c-ii violenc e-, Hie siiualion in the liaii^,dadesh- 
Assam n-^rj,,,, ,nav be a ^^ood c-xamplc- of this pn.cc-ss- 
Assam's ethnic stiife over (he last decade has apparenllv 
bc-t-n c atalv/ed bv immi^r,ation fn.in liaiiKladc-sh. I his c asc- is 
disc iissc-d furlhc-i below. 

(in)win^r population and c-nvin)mnc-nlal stn-sses in poor 
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I N PhcHo \ :>V2\M) John h.i.u 
People fleeing a drought-stricken area in Chad 



( ounlrics will undoiihtcdiv lead to surj^iiijr inunij^ralioii lo 
llu* indusiriali/i'd world, l^riiucion polilii al si icinisi Rii liard 
rilniaii \M ill's: " I hc iinaj^c of islands of af lluiMu i' aiiiidsl a 
sea of povci lv is not inai < ui ale." IVopli* will sct k lo niovt* 
from l.aliii Aiiiniia to llu* rniii'd Stales and (lanada. from 
North Afii(a and the Middle Kast to Kmopc, and from 
South and Southeast Asia to Australia. I'his mij^ration has al- 
ready shifted tiu' ethni( halanic in manv i ities and icj^ions 
of J i( h i oiintries, and j^overinnents are strn^rjr|injr lo < ontain 
a l)a( klash a^Minst 'Morei^nieis.** Siu h ra( ial oi elhni( strife 
will !)('( ome mui h worse. 

Altlu)iif{h it seems probable that en\ iromneni.il s( 4ir( itv 
will cause people to move in laij^e innnbers, wbii h will in 
im n prodnK' lonflii t, seveial (|nalifi( ations are needed, 
l irst, refnjrees tend to have limited means to oi^ani/e and to 
make demands on the ^overinnent of the receiving soiielv. 
Rather than overt violence, then fore, a (onnnon residt will 
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bv siliMit inisciT and (i;^atli» with little desiabili/iiig ('ff'ecl. 
Si*r()iui» goviTiinuMit intiMMMilioii plays a c ritic al role in do- 
terniiiiiiig whether population disphuement causes eonlliet; 
displaeeci groups often nec*d the hacking of a government 
(either that of the receiving society or of an external one) 
before thev have suffi( ient power to cause conflic t. And fi- 
nally, it should be noted that migration does not always pro- 
du(e negative results, h can, for instance^ ease labor short- 
ages in the receiving society, as has been the case, for in- 
stance, in Malaysia, ('ountries as diverse as (lanada, Thailand 
and Malawi demonstrate that societies often have a striking 
capacity to absorb migrants without conllicl. 

Deprivation conflicts. As |)oor soc ieties |)rodu( e less wealth 
bec ause of enviionnieiual problems, their citizens will prol> 
ablv btHome iiu reasingly angered by the widening gap be- 
tween ti;eir actual standard of living md the standard they 
feel they desene. The rate of change is key: the faster the eco- 
nomic deterioration, the greater the discontent. Lowei-status 
groups will l)e more frustrated than others because elites will 
use tlieir power to maintain, as best they can, the same stan- 
daicl of living despite a shrinking economic pie. At some 
point, the frustration and anger of certain groups may < loss a 
( riti( al threshold, and they will act violently against those 
grou|)s perceived to be the agents of their economic miseiy 
oi those thought to be benefiting fi oin an unfair distribution 
of economic l ewards in the so( iety. 

In general, ex|)ei ts on c oiiflic t within so( ieties sav that ic- 
bellion, revolution and insuigeiUA are likelv when ( 1 ) (here 
are clearly defined and organized gioups in a society: (2) 
some of these grou|)s regard their level of onomic ac hieve- 
ment, and in tuiii the broadei |)olitital and economic svs- 
lem, as wholly unfair; and (\\) these same groups believe that 
all |)ea( elul o|)|)oi tunities to at hieve < hange ai e blo< ked, y< t 
regard the balance of |)ower within the* soc iety as unstable; 
in other words, thev believe there ai e opportunities lor over- 
throwing authoi itv in the so( iet\. 

Knvironmental s( ai( itN helps piodnce both the second 
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and iliiid ol ilu'sc coiuliiicjis. A k<'y soc ial clltu I in poor 
couniru's is disi uptioii of institutions such as tlio stalt*. 
riuis, iMivironiniMUal prohliMUs may not onl\ int irast' thr 
Irusuation and aiigor within poor societies (through in- 
creased deprivation): in addition, hv wi'akcning th<' state 
and other institiuions. enviroiuneiual problems mav open 
up opportimities lor angn groups to ()\ei throw existing au- 
thoiitv. rhesc groups will also he more likelv to challenge 
aiuhorit\ in a so( ietv if the\ ha\(' good leaders and are well- 
organi/ed. Leach'rs help the memheis ol their gi()U{) believe 
that their situation should and t an be ( hanged. All of these 
la( tors aif evichMil in the c ase studv of the* IMiilippines. in the 
next set tion. 

Case Studies 

I luee sources of enviionmental s( arcitv, i(U ntiii<Mi ear- 
lier, are degradation and de|)l<'tion of renewable ri'souK (*s. 
population growth and (hanges in K'source (Ustribution 
among groups. In this section, the ( asi' stU(U<'s will show how 
these three sourc es operate singK or in combination to pro- 
du( the tvpes of ( onf lit t just (Use ussed. The ( ase studies are 
diawn from the work of the resi aK b piojec t on environ- 
mental ( hange. I'hev suggi'st that group-idi'iuit\ and (h'pri- 
vaiion ( onflic ts will be paiticularl\ common outcomes of 
enviroiunental s( aic itv (see Figure ^ on page IS). 

• Bangladesh-A.ssani 

Population growth b\ itself will be a ke\ source of soc ial 
stress and conflic t in some c ases. lianglach'sh, for instance, 
does not suffer a c i itic al loss of agi ic ultural land liom ero- 
sion Ol nuti ieiH (h'pletion bee ause the normal Hoods of the 
(i.mgesanci Brabmaputia rivers la\ clown a laver ol sih eveiT 
veai that helps inaiiuain the leitilit\ ol the comurv's vast 
plains. I^ut the I N piedictsthat l^anglach'sh's c urrent popu- 
lation of NT) million will grow to miUion bv the vear 
UO'jr). Cropland is alieaciv clesperateK sc aicc at about O.OS 
hec tales per c «ipita. but since all c»r the c ouiHi v s good agi i- 
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cultural land has alre ady lu-cn explo.trd. populatum groN^^lh 
will nit this (iKurr in half by 2025. Land scarntv and the bru- 
tal povcrtv and social turmoil il product's have been made 
worse bv repeated seve.e floods (perhaps aggravated bv de- 
r,„estation in the wate.slu-ds of the region s ma)or r.vers) 
a„d the susceptibiiitv of the ( ountiT to cvclones. 

\s tu.ted previously. oN. r the last four decades these 
stresses have caused millions of people to migrate f.o.n 
Bangladesh, for.nerlv Kasl Pakistan, to ne.glilm. n.g areas o 

iia. Detailed data are sca.cc-; the Bangladesln government 
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•s reluctant to admit that thort' has been a significant exodus 
because the pn.biem has beconu- a major source of frictic 
H t T '^'■^^■a>-^ '><-- on tfu- environnuMUal- 

l ange pr.,)ect, Sanjoy Hazarika, an investigative journaUst 
who reports lor The Nno York Times from South Asia has 
pieced together demographic information and experts' esti- 
"lates He c.ncludes that migrants from Bangladesh and 
heir des. culants have increased the population of „eigh- 
bormg areas of India by If, million people, o( which onl? I 
r lo'i,"' ^ 'v auributed to migration caused bv 
tht 1971 war fn'tween India and Pakistan that resulted in the 
creauon « Bangladesh, He estimates that the population of 
the state of Assam has swelled by at least 7 million p.-oplc, of 
Ii ipura bv I nnll.on, and of West Bengal bv about 7 million 
I his enormous movement of people has produced swee,> 
•ng changes m the politics and economies of the receiving 
I ogmns. It has altered land distribution, economic relations 
and the balance ni political power between religious and 
ethnic groups and it has triggered serious intergroup con- 
lict, for example between the Lalung tribe and Bengali Mus- 
lim nngrants i„ Assan,. In the neighboring Indian state of 
Inpura the original Buddhist and Christian inhabitants 
now make up ,mlv 29 percent of ,h.- state s population, with 
the rest consisting of Hindu migrants from Bangladesh I bis 
shift n, the ethni, bah.nc.- pre. ipitated a violent insuigen. v 
between 1980 and 1988 that was called ollOnlv after the gov- 
e.n„u.„t agreed to i. turn land to dispossess.d Tripnris an.l 
s «.p the milux. But be.ause th.- migration has ( ontinued 
tins agreeineni is in jeopaidv. 

India offers crrtain attra. tions lor potential migrants f,„,n 
Banglad,-sh. I he standard of living is often nu.ch better' 
uithertnoie. Iiuiiat, politicians have often encuiaged 
Bangladeshis to entei India in ord, i to expand ( ertain sen- 
ments of the voting population. Th.- irgion's coi,|licts must 
also be seen in th.^ light of historv, Duri.ig ,lw ,„lonial pe- 
riod, for instan. e. the British used Hindus fi„„, Calcutta to 
aclininister Assa.n. The Assamese a.r thetelote parti, ularlv 
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st'iisitivc lo tluMr growing loss of political atui ciilliual con- 
trol ill the region as more people migrate from Bangladesh. 
While this historical context is iinj)ortant, it does not 
obscure the powerful influence of environmental scarcity 
behind these conflicts. 

• The Senegal River Basin 

Klsew'here in the world, population growth and damage to 
renewable resources often encourage large-scale develop 
ment pn)jects that can shif t resource access. This can produce 
diie conditions for poorer and less powerful groups whose 
claims to resources are opposed by elites, and this may lead to 
violence. A good example is the dispute that began in West 
Africa in between Mauritania and Senegal over the 

Senegal River vallev which defines their coimnon border. 

Senegal has fairly abundant agricultural land, but much of 
it suf fers f rom high to severe wind and water erosion, loss of 
nuti ienis, salini/iUion and soil ( ornpaction caused by agricul- 
ture. The ( ountiT has an overall population density of 
|)eople pel scpiare kilometer and an annual population 
growth rate of L'.7 perc ent, giving a doubling time of about 
25 vears. 

K\( cpt for the valley of the Senegal Ri\er along its south- 
ern l)order and a few oases, Mauritania is largely arid desert 
and semiarid grassland. Although its population densitv is 
ven low, at a})pro\imatelv 2 people per s(|uare kilometer, 
the population growth rate is 2.X perc ent. I his < ombination 
of fadors led the FAO in a 1982 studv to iiidude both 
Mauritania and Senegal in their list of "( l ilic al" countries 
whose ( roplands ( annot su|)poi t their ( ui rent and projec ted 
popuUuions without a huge inc lease in agric ultural inputs, 
like feUili/ei and irrigation. 

I lie (loodplaiiis fringing the Senegal River are broad and 
fertile, and have long supported a prodiu tive ( (oiioniy — 
farming, herding and fishing — based on the river's annual 
floods. During the 1970s, a serious drought and the prospec l 
of a chronic food shortfall in tlie region eiK ouraged the 
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rr}?i()irs Kovi'initu Ills to svvl iiitn national fitiatu iiij^ foi the 
high Maiianiali Dam on the Bafing River irihutarv' in Mali 
and ihr Diania salt-i?urusion barrage near \hv mouth of the 
Senegal River between Senegal and Mauritania. These dams 
were designed lo legulate the river's How to produce hy- 
dropower, expand irrigated agri( ulture and provide river 
tr;»nsport from the Atlantic Oc ean to landloc ked Mali. But 
there were other social and economic ( onsecjueiu cs that the 
international experts and regional governments did not 
foresee. 

Senegal's population is mainly hhu k; but prior to \\)H[) 
there was a small but vigorous ( lass of white Moor sliopkeep- 
ers throughout nun h of the countn. Mauritania, in coiUrast, 
is dominated by a white Moor elite, and theie has been a 
long histoiT of I a( ism by these Moors toward their non-Arab 
black compatriots. This racism is deeplv resented bv hhu k 
Africans across the border in Senegal. 

As anthropologist Mic hael Horowitz has found, antic ipa- 
tion of the new dams sharply increased land values along the 
river where irrigation could be installed. The Moor elite in 
Mauritania suddeidy became interested in title to this land 
and !i"wrote the legislation governing its ownership. I his c"f- 
fectivelv stri|)ped black Africans of theii rights to contiinie 
farming and heiding along the Mauritanian h.ank of the 
Senegal River, as they had done for generations. 

In the spring of I9S0, tensions in the nwv b.tsin triggeicd 
an explosion of attacks bv blac ks against M;;oi s in Senegal, 
whi( h led to attac ks bv Moors agains! blac ks in Mauritania. 
Within a few weeks, almost all of the 1 7,000 shops owned bv 
Moors in Senegal had been [)illagecl oi destroved, sc"vc"ial 
hundii'd people had been killed in ethnic violence in both 
c ountiii^s, and thousands had been injured. Nc\u*ly 200,000 
refugees fled in both diicc tions ac ross the border, and the 
two countiic^s weic neailv at war. Mie Mamitanian tcgime 
useci this occasion to ac tivate new land legislation, declaring 
the* blac k po|)ulation along the Mauritanian poi tion of the 
river basin to be Senegalese, strip[)ing them of their citi/en- 
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ship and sci/ing du'ir propi'iiirs and livrsiock. Many of 
{\\vsv blacks wt-ir Ibrciblv cxprllt'd to Snirgal, and soino 
lauiu hfd cross-boivU'i raids lo reii it \r cxpropriaU'd cauU\ 

This case suuly lUnsuaU's the inicrac lion ol dio ihioo 
souK os ol hunian-induc rd onviroinnnual s( arciiy idiMililird 
taiiiiT. Agrirulnnal sboi llalls, < ausrd in pari by population 
prcssnrcs and di'gradalion ol iho land i •sourri*, i-iuouragod 
a largr di-vclopin<Mn s( hcino. These lac tors logelhor raised 
land values in one ol ihe lew areas in eilher eouiun oHering 
ihe poleiuial lor a rapid move lo modern, high-inpul agri- 
(ulinre, I he resull was a < hange in properiv rights and re- 
source disiribulion, a sudden increase in resource scarcity 
for an elhnic minorilv, expulsion ol ihe minoriiv and ethnic 
violeiK e. 

• The Jordan River Basin 

I he waier shoriage on ihe o( copied Wesi Bank ol ihe |t)r- 
dan River oilers a similar example of how population growth 
and excessive resource consumplion and degradaiion can 
promoie unequal resource access. While figures van , one ol 
ihe proje( Ts researchers, Miriam Lowi ol Princelon I'niver- 
siiv. esiimales thai ihe loial amouiu of renewable Iresh water 
annuallv available lo Israel is aboul \.\m million cubic 
nieiers (mem), oi which (>i) percenl comes Irom groundwa- 
ter (i.e.. atiuilers), and ilu' resi Irom river How, lloodwaier 
and wasie-waier re( v( ling. CnrreiU Israeli demaiul, in( hiding 
ihc needs oi seiilements in ihe o( ( upied lerrilories and 
(,(>lan lleighis, is around 2,20(1 mc in. I he amuial <leli( il of 
some 200 mem is covered bv overpumping aquilers. As a re- 
sult, ihe waler lable in some pans ol Israel and ihe West 
Bank is vdropping signifM anilv (Israeli experis esiimale Irom 
0.2 lo 0. 1 meiers i)er year), ihus causing the salini/aiion ol 
wells and ihe inliliration of sea waler Irom ihe Medileria- 
nean. Moreover, Israel's populaiion is expecled lo iiu rease 
from ihe |)resem } 1) million lo b.f) million in ihe year 2020, 
even wilhoul major iinmigraiion Irom ihe (ouniries of the 
former Soviet I iiion. Based on ihis populaiion growih pro- 
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jcciion, \hv couiitn's water demaiul could rxcecd 2,()()() 
im :m by 2020, 

Two of the three main aquifers on which Israel depends 
lie principally underneath the West Bank, with their waters 
draining into Israel proper, Consetjuently, nearly 40 percent 
of the groundwater Israel uses originates in occupied terri- 
loiy, In order to protect this important source for Israeli 
consumption, the Israeli government has strictly limited wa- 
ter use on the West Bank, Of the (xW mem ofalKorms ofwa- 
ler anmuilly available in that territory, Arabs are allowed to 
use only 125 mem, Israel restricts the lunnber o( wells Arabs 
can drill in the terr iton\ the amount of water Arabs are al- 
lowed to pump, and the times at which Arabs can dniw irri- 
gation water. The differential in water access on the West 
Bank is marked: on a per capita basis, Jewish settlers con- 
sume about four times as much as Arabs, 

Arabs are not permitted to drill new wells for agricultural 
purposes, although the Mekorot (the Israeli water company) 
has drilled more than IM) wells for settlers* irrigation. Arab 
agriculture in the region— especially in areas such as Jeri- 
cho—has suffered because many Arab wells have become 
diyor saline as a result of deeper Israeli wells drilled in |)rox- 
imiiy. fhis, combined with the ( onfisc ation of agricultural 
land for settlers and other Israeli restri( tions on Palestinian 
agriculture, has encom aged many West Bank Arabs to aban- 
don farming, fhose who ha\e done so have become either 
unemploNed oi day laborei s within Isiael. 

1 he Middle Kast as a whole faces increasingly grave and 
tangled problems of water st aicitN , and man\ expei ts believe 
these will aflec t the region's see uritv. Water was a fac tor < on- 
iribuling to tensions |)rece(ling the WHu Aral)-lsiaeli war, 
and die war ga\(' Israel < onliol o\cr most of the |ordau 
basin's water resourc es. While "water wars" in the basin are 
possible in the hiture, thev seem milikelv given the militarv 
predominance of Israel. More |)robal)lv, in the eoiuext of 
age-old ethnic and political disputes, walei shorlagc"s will 
aggravate social tensions and unicsi within soc ietic^s in the 
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jordan Rivci basin. In vccciw congressional testimony, 
political scientist Thomas Naff noted that "lather than 
warfare among riparians [i.e., countries that border or 
straddle rivers] in the immediate future, what is more likely 
to ensue from water-related crises in this cle( ade is internal 
civil disorder, changes in regimes, political ladicali/ation 
and instability." 

• The Philippines 

In many parts of the world, a somewhat dif f'ei ent pi ocess is 
under wav: uneciual l esource a( cess combines with popula- 
tion growth to prodiu e enviionmental damage. This ( an lead 
to economic depi ivation that spurs insurgencv and rebellion. 

In the Philippines, Spanish and American colonial poli- 
( ies lef t behind a grossly unfair distribution of land. Since 
the I9(>()s, the government, often in collusion with the 
( ounin's powerfid landowners, has promoted the modern- 
ization and fiu lher expansion of large-scale agriculture in 
the countn\ low-lying coastal plains. I his was (lone to raise 
the output of grain for domestic consumption and of cash 
( lops su( h as cocoiuUs, pineapples, bananas and sugar to 
help pav tlu^ coimtn^s massive foreign debt. In general, this 
has held static or loweied the labor demiind pei hin tare 
(the "labor-intensitv") ol agriddtural production. With a 
population growth late ol 2.S |)er( ('nt and with little rural 
industrialization to absorb e\( (^ss labor, agricultural wages 
have lallen, and the lumiber of poor agriiultural laborers 
and landless peasants has swelled. Kconoini( allv desperate, 
millions of |)eo|)le have migrated to shaiUvtowiis in alreadv 
overstressed ( ities, su( h as the Sinokv MouiUain scpiatters 
(amp in Manila, while millions ol Others have moved to the 
least pro(hi( tive and olten most e( ()logi< allv vulnerable teri i- 
toiies, espe( iallv steep hillsides awav Iroin the coastal plains 
(see Figure 4). 

In these uplands, settlers use lire to i Uwv loiested land or 
land that has been previouslv logged bv cominen ial (oinpa- 
nics ( loselv ass(»( iated with i indowiiing, goveriuueiu and 
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militaiT elites. The settlers bring with them httle nioiiev or 
knowledge to protect their fragile ecosystems, and their 
small-scale logging, production ofcharcoal for the cities and 
slash-and-l)urn farming often cause horrendous environ- 
mental damage, including water erosion, landslides and 
changes in the hydrological cvcle. This has set in motion a 
cycle of falling food production, clearing of new plots and 
further land degradation. Kven marginallv fertile land is he- 
coming hard to find in many places, and eccmomic condi- 
tions are of ten hazardous for the peasants. 

The couiury has suffered from serious iiuernal strife for 
njany decades. But two of the pn)ject's n^searchers, Celso 
R()C]ue, the former uiuiersecretaiy for the environment of 
the Philippines, and his (olleague Maiia (-aicia, ha\e con- 
cluded that resource stress appears to he an increasinglv pow- 
erful force driving the Communist-led insurgeiu v. Some se- 
nior Philippine politicians have reached the same conclusion. 
Daniel Lacson, the govtM uor of the province of Negros Occi- 
dental under Pi esident Aquino, identifies two sources of pov- 
eriv and injustice hehind the insurgencv: the accumulation 
of land in the hands of a few who have failed to deal with the 
problems of ihe poor; aiui land (h gradation that af fe< ts small 
farmers and is not alleviated bv goveriuneiit ac tion, 

riie upland insurgencv is motivated hv the economic dep- 
rivation of the landless agric ultural laborers and poor farm- 
ers disphu ed iiuo the hills where the\ tn to eke out a living 
from failing huul; ii exploits opportunities for rebellion in (he 
counirv's peripheral regions, which are largelv bevond (he 
effec tive (oiurcil of the ccMUral governmeiu; and it is hc"lpc"(l 
hv the ( icative leadership of the c iulics of the New People's 
Arinvand the National Democ ialic Front. Duiing the 197()s 
and H)8()s, these gioups found upland peasaius ven rec eptive 
to rt^vohuionarv i(lec)lc)g\ , espec iaih where the lepies.Nion of 
landloi (Is and loc al goveriuneiUs left ihein little c hoic c hut to 
rebel or staiAc. I he revolutionai ies ha\e buili on io( al under- 
standings aiul social strut tures to help (be peasants deline 
their situation and foe us theii distoiUeiu. 
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Other Similar Cases 

Processes similar lo those in the Philippines are strikingly 
coniinon around the planet. Population growth and unequal 
aecess to land force huge numbers of people either into cit- 
ies or onto maiginal lands. In the latter case they cause 
major environmental damage and become chronically poor, 
Kventually, they may be the souice ol persistent unrest and 
insurgency, or they may migrate Irom these marginal re- 
gions yet again, stimulating ethnic ( onllicts elsewhere or ur- 
ban unrest. The short but violent "Soccer War" between Kl 
Salvador and Honduras in I9b9 involved just such a combi- 
nation of factors. 

As William Hurham of Stanford University has shown, 
changes in agricultural pra( tice aiui land distribution in Kl 
Salvaclor siiuc the mid-nineteenth centuiy concentrated 
pool farmers in the countiy's uj)lands. Over the years Uiese 
farmers developed some understanding of land consena- 
tion, but inevitably their increasing numbers on veiT steep 
hillsides caused serious deforestation and erosion. A natural 
population growth rate ol I^.T) percent further aggravated 
land scar( ilv, and as a result many people migrated to n("igh- 
boring Honduras wlu're theic was more open land. Pension 
giaduallv iiu reased between the newcomers and the local 
llondu. M)s, and the eventual expulsion of the migrants 
from Honduias stai t("d the war. Durham notes that the com- 
petition tor land in Kl Salvador that led to this (onllict was 
not addressed altei the war; it was a powerful fat tor behind 
the (ounlry's sul>se(|uent < ivil war; and it w;is a centi al issue 
in Kl Salvado! 's arduous peace negotiations. 

Similaily, in South Africa, the white regime's past a/xnthrid 
polit ies ( ()mentrat("d millions of blat ks in the "homelands," 
( reat("d bv the South Alrit an governiiu nt in some of the 
countiy's least productivt" and most et ologit ally stMisitive ter- 
ritori(*s, where po[)ulation densities weie made worse bv 
high natuial biithrates. In 1980, rural aieas of the (liskei 
homeland had a population densitv of 82 per sons pet scpiare 
kiloiiuMei , while the suiromiding piedominantlv white (iapt* 
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Pr<)\ iiu r oi South All i( a had a i nral density ol 2. I loinrlaiul 
it*si<lt'iUs have htlle money and lew lesotiK e-managemeiit 
skills ai)(l are the vi( tiins ol niuliMiioeratit , ( orrnpt and ahu- 
sive local j^ovei iuneins. Sustainahle development in siu h a 
situation is impossible, and wide areas have been ( ompletelv 
sti ipped ol trees lor luelwood. ){ia/ed down to bare dirt and 
eioded ol lopsoil. A IWi) icport condnded that lU'arlv ")() 
per( (Mn olOiskei's land was moderatelv oi severi^lv eroded, 
and neai lv 10 piM icin ol its pastui a^e was over^ra/ed. 

This loss ol the resource Ihise. ( ()nd)ined with a hu k ol al- 
tiM uative means of emplovment and soc ial breakdown due 
to tlu* sticsses indui ed In apai theid, has produi ed an eco- 
nomic c I isis in the homelands. This, in tui ii, has c aused hi^h 
lexels ol migration to South All ic an ( ities, whic h are still un- 
able to integrate and ( inplov these migrants acle(|uatelv, due 
to the soc iai and c c onomic struc tuies icmainin^ Irom apart- 
heid. I hi' result is the rapid growth ol scpiatter settlements 
and illegal townships that are l ile with violeiu e that thicat- 
ens the i ()unti\*s m(»ve to lull democ rac v. 
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Long-term Security Implications 



C^an poor ( ouiurifs rcspoiul clift tivoly lo iMiviioniiUMiial 
>(s( ar( ilv to piivciU ihr pKucssis (lrs( rihfd abovi'.^ If 
soint' ol llu'm (;nniol, what will this mean lor national and 
international si'( nritv ovci the lon^ term? 

Supply and Demand of Human Ingenuity 

Sonu' optimists ar^uc that it is not so iniu h environnicn- 
tal St ai I itv piM sc that is important as whcthci oi not people 
are harmed In it. llmnan suffering mi^ht he avoided if po- 
lilit al and ei onomii systems piovided the incentives and in- 
^ennitv that allow people lo re(hi( e or eliminate the hai mini 
ellet tsol s( ar( itv. l o addicss this ai>;ument, tnore intorma- 
lion is needi'd ahont the lat tors that aHe( t the snpplv and 
demand of hnman in^eiuntv in lesponse to enviromnental 
s( an itv. 

The ( omhined oi ^i^;^re^ate'' data on world lood prodiu - 
tion mi^ht seem to jnstilv o|)timism. I^etwciMi WH)') and M)S(>, 
manv pool icj^ions sutlered serions etwironmental proh- 
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It'ins, UK hiding erosion, salini/iuion and land loss to urban- 
i/iUion. Vt'i jrlobal production of (rival grains iiu ivascd 3 
pt'iTcni a year, nirat and milk output grrw In 2 piMi cnt an- 
muilly, whilt' the growth rate lor oil ( rops, vrgrtabirs and \v' 
guincs was 2.:) perc ent. At thr regional Irvrl, iiu rrasrd food 
produt lion kept ahead of population growth, cxrrpt in Al- 
rira, and shortfalls wrir rased In exports fioni ric h (ountries 
with huge surpluses. One niijrht therefore (oiuhide that 
poor eountries have suffieient resourees and ingenuitv, with 
oecasional .issistaiue from grain-exporting eouiuries, to re- 
spond to environmental problems. 

But sue h aggiejrate fijrures hide large differenees in food 
availabilitv among and within poor eountries. Moreover, 
these statistic s are not as promising as thev onee were: manv 
developing (ountries have alreadv reaped inost of the green 
revolution's potential benefit, and the rate ofiiu rease in glo- 
bal eeieal produetion has dec lined In cner 40 percent sinc e 
the HIOOs. For three successive years— from \\)H7 through 
HhSi)— global cereal consumption exceeded production. 
While bumper grpain crops were again hanestecl in I91MI, 
c arrvovei stoc ks can be l apidlv exhaustc'd, and as lc«w as two 
veais of bad ham sts in kev agric ultural regions could pro- 
duce a global food c risis. 

Over the long[ term, the abilitv ol poor couniries to re- 
spond wvll to the effec ts of cMiviiomneiUal sc arc ilv on agri- 
culture will depend on the coinpIc«x iiuerac tions within eac h 
so( iet\ ol ilu' fac iors indicated iii Hgmc 2. I'articnlarlv ini- 
poriani laciois are tlu' soc ietv\ dominam land-use prac tic c s, 
laiul distribution and market mec hanisms within the* agric ul- 
luial sec tor. The latter is espec iailv iinporiant todav, sinc e* 
numerous poor countric^s are giving up state contiol over 
their markeis, reduc ing goveriunent spending and allowing 
more foreign investment. 

According to most economists, in a markcM econoinv that 
gives ac c urate prices to all traded goods and senic cs, c nvi- 
ronmenlal sc arc itv will encomage conser\ation, tec hnologi- 
cal inncnalion and substimtion of inore-abundani resources 
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lor s(iUTi" OIK'S. Prinii'ioii rnivnsiiv iHonoinist Julian 
Simon, in pariiculai . has an un\va\rring laith in tin* capacilv 
ol human iii^i'iuiiiv lo oM'txoino si airily when spurrod hy 
sell-iniiTt'si. \huiy (•( onoinisls point to iho suiccss ot ihv 
)f\vv\\ ri'vohuion, which they (hiiin was driven in pari hy 
niarkfl lonis. sinii*, amon^ olhcr things, it inNohvd iho sul> 
stitinion ol u lativch rhcap pi trolruin irsouries (in ihr 
lonn ol Irrtih/iM ) lor iiu rcasingly drgradrd. and thcri'lori* 
niori- i-\prnsivi\ agriiuhural hmd. This powiMlul arguinrni 
supports the policies lor liherali/ing markets in poor coun- 
tries advocated hy interiialional linancial and lending insli- 
tutions, such as ihe hiternalional Monetan Fund and the 
World Hank. But these policies mav not he an clleclive re- 
sponsi' to en\ iroinneiual s( ai i it\ in the luture, 

Cornucopians and I^eo-Malthusians 

Kxperts in einironmeiual studies now connnonly use the 
lahi'ls "cornucopian" lor optimists like Simon and "neo- 
Nhillhusian" lor pessimists like ihe scieiuists and aulhors 
Paul and .\nne Khrlich. Cormu opians do nol worn* much 
ahout pi ()te( ting the slock ol anv single resoui ce hecause ol 
iheii laith that market-<lriven human ingeimitv can alwa\s he 
tapped to allow the suhstituiion ol more-ahimdant resour< es 
to pro\i(le the same sei\i(r. Simon writes: "Theic is no 
l)lnsi(al or eionomi( irason wh\ hiunan resourt clulness 
and enteiprisc (ami(U lore\(M lominue to resi)ond to im- 
pending sliortages and existing i)rol)lems with new expedi- 
eiMs thai, alter an .idjustment pei iod. leave us heUer oil tlian 
helore the prohliMii arosi ." 

The neo-\hilthusian tahel (omes Irom the eighteenih- 
( (*nun\ ei onomist Thomas Malthus, who < l.unu'd that severe 
hardship was ima\<)idahle hec ause hvnnan population ahvavs 
grows much lastei than lood piodiu tion. Neo-Malthusians 
are nnu h more < aiuious than < oi lUKopians in theii assess- 
ment olTnunan ahilit\ to push hac k resomx e limits. For re- 
m wahle resourc es, the\ ollen make the distini tion hetween 
"capital" and "iiuome ' disiussed ahove; tlie\ contend lliat 



huinaii rcoiioinic aniviiy shv)uld loavr niviroiinuMUal c apital 
intact aiul uiuhunajrcd so that futuiv s^'nciatioiis ran rnjoy a 
constant stream of income from these resouices. 

Historically, however, cornucopians have been right to 
criticize the idea that resource scarcitv places fixed limits on 
human activity. lime and time ajrain, human beings have 
( ircuinvented scarcities, and lU'o-Malthusians have often 
been justly accused ol "crving wolf" But in assuming the ex- 
perience ol' the past pertains to the liiture, ( ornut opians 
ovei look sevcMi factors. 

Cornucopian Oversights 

First, whereas serious s( ar( ities ol ( rili( al iesoin( es in the 
past usually appt^ued singly, now iiuiltiple sc are ities interac t 
with each other to produce synergistic effects. An agricul- 
tural region may, loi c^xample, be simultaiu^ously stressed bv 
degraded water and soil, greenhouse-induced c hanges in 
rainfall and inc reased ultra\iolet radiation. The total impac t 
of tlu^se imeiactiiig pioblcMUs may be iiuk h gicater than the 
sum of their separate impacts. MorcM)ver, thresholds and ex- 
treme events make the hituic higldv uncertain foi govein- 
nu'iils and corporations faced with economic and invest- 
nieiu decisions. Finally, as mnneious lesomccs become 
scarce al the same time, ii is harder lo idenlify substitution 
possibilities that serve the same pinposes al costs that pre 
\ailed wlien sc arcilv was less severe. 

Second, in the past tlie sc arcits ol a giscn rc'som cc usually 
inc reased slowly, allowing time for soc iai, economic and 
technologic al adjusinjent. But Innnan populations are muc b 
huger and the activities of people consume, on a global avei- 
age, many more i csouic cs than before. I his means that c riti- 
< al sc aic ilies often de\elop muc h more cjuic klv: whole coim- 
tries are defoic^stecl in a few dec ades; most of a legion's top- 
soil c an disappeai in a generctlion: and c liiicdl o/onc* deple- 
tion may oc c ui in as liiiU* as 20 \(»ai s. 

I bird, to(la\ *s consumption has far greaiei momeiuum 
iban in the past bec ause of the si/e of the population ol con- 



sunuM s and the sheer (luaiilily ol' inalc'rial consunird by this 
population. The countless individuals aiui groups making up 
soeieties are hi'avily eoininilted to eeilain patterns of re- 
source use; aiui the ability oi markets to ada[)t may be 
sharply limited bv these spec ial interests. 

I'hese lirsl three laetors mav soon i ombiue to give a new 
and pai tic ularly severe eliaraeter to global environmental 
s( an ily: the populac e will fac e nudliple rc^souree shortages 
that are inleraeting and uiipredic table, Uiat (juic kly grow to 
( risis proportions, and that will be hard to address bee ause of 
powerlul ( oinmitments to eertain patterns of consumption. 

I he lourth ic^ason that eoriuuopiaii arguments may not 
applv in the future is that the Iree-market pric e meelianism 
is a bad gauge ol searc ity, espec ially lor resourees held eom- 
monly bv all people, sue h as a favorable eliinate and produc- 
tive seas! In the past, many such resources seemed endlessly 
abundant; now ihev are being degraded and depleted, and it 
is becoming evident that their greater scarcity olten has tre- 
mendous bearing on a sot iety's well-being. Yet this s( ar' ity is 
at best reilected onh indirec tly in market prices. In addition, 
people olten cannot buv oi sell in a market in which they 
have an mterest, because thev either lack the monev or are 
distant from the market in space or time. For instance, poor 
coastal communities in the southern Indian state ol Kerala 
see theii lo( al lish c ate hes dwindling vear-bv-year bee ause of 
oveilishing offshore; vet thev do not have the monev oi abil- 
itN to buv lish in international inai kets. Similarlv, hiture gen- 
erations who will suffer from today's overiishiug caiuiot buy 
lish in todav's markets either. In su( h cases the true scarcity 
of the ! ('source is not reilected bv its price 

I he fifth reason is an extension of a point made earlier: 
market-di iven adaptation to resource sc are itv is most likc'ly to 
sue ( eed in wealthy soe ieties. Abundant resenes of monev, 
knowledge and talent help ee onoinie ae tors invent ne*w tee b- 
nologies, identifv possibilities lor e oiisenation, and make the 
transition from old to iu*w patterns of production and con- 
sumption. \r\ manv of the e ounti ies fae ing the most serious 
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environinenlal problems in the coming dccaHes will be poor; 
even if they have efficieiu markets, lack of money and know- 
how will keep them from responding well lo these problems. 

Si^^th, cornucopians have an outdated faith in human be- 
ings' ability to unravel and manage the complex processes of 
nature. There is no fundamental reason to expect that scien- 
tific and technical ingenuity can always overcome all types of 
scarcity. People may not have the mental capacity to under- 
stand adequately the complexities of environmeiital and so- 
cial systems. F.ven with this capacity, it may simply be impos- 
sible, given the physical, biological and social laws governing 
these systems, to redut e all scaicily or repair all envii onmen- 
tal damage. Moreo\ei\ scientific and technical knowledge 
must be built incrementally — laver upon layer — and its diHu- 
sion into the broader society often takes decades. Techno- 
logical solutions to environmental scarcity, if indeed any are 
to be found, may arrive too late to prevent catastrophe. 

Seventh, future environmental problems, lather than in- 
spiring the wave of ingenuity predicted by cornucopians, 
may actually reduce the supply of ingenuity available to a so- 
ciety. Two kinds of ingenuity are key to dealing with enviion- 
mental scarcity. Technic al ingenuity" is needed lor the de- 
velopment of. for (»xample, new agricultural and forestrv 
technologies that compensate lor enviroiunental degrada- 
tion. "Social ingenuitv'is lU'eded lor the c reation ol institu- 
tions and organizations that buffer people from the effects 
of degradation and provide the right iiK eiuives lor people 
to develop new le( hnologies. I he development and distribu- 
tion of new grains adapted for dn < limates and eroded soils, 
of alternative cooking le( hnologies to compensate foi' the 
loss of lirewooil, and of waU'i ( oiisenation technologies 
depend on an intricate and stable system of markets, laws, 
financial agencies and educational and research institutions. 
Not only are poor ( ouiuries undersupplied with these social 
resouices, iheir ahilitv lo create and maintain them will he 
weakened In the verv euNiioniiu iital stresses thev need to 
addri»ss. 
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( .orniKopians ofu'ii owi look the role of social iiigeiniity 
in produciiij^ and maintaining the complex legal and eco- 
nomic climate in which technical ingenuity can flourish. 
(K)vernmenis, Inueaucrats and local community leaders 
must be clever "social engiiu^ers'' to design and implement 
good adaptation strategies and inai ket mechanisms. Unfor- 
tunatelv, though, mulliple, interacting, unpredictable and 
rapidly changing environmeiual problems will dramaiically 
increase the complexity and urgency of the setting within 
which govermnent and community leaders must operate; 
and ihev will also generate increased "social friction" as elites 
and interest groups struggle to protect their shares of eco- 
nomic and political power. The ability of governments and 
others to respond to the increased demand for social inge- 
nuity by being good social engineers will liktMy go down, not 
up, as these stresses increase. 

When it comes to the poorest countries on this planet, 
therefore, one should not invest too much faith in the poten- 
tial of human ingemiity to respond to environmental prol> 
lems once they have become severe. The most important of 
the seven factors above is the last: growing population, con- 
sumption and environmental stresses will increase decision- 
making complexity and social fri( tion. These will in turn re- 
duce the ability of leaders in poor countries to inteiTene as 
good social engineers in order to chart a sustainable develop- 
meiu path and prevent furthei soi ial disruption. Neo-Malthu- 
sians may underestimate human adaptabililv, but as time 
passes their analysis will become e\ er inoic telling. 

The Future 

What does this mean foi the future of poor (ouiuiies 
lac ed with severe envii oinnental sc ai( itv? Sue h a countn will 
follow one of four paths. Most optimistically, the comilry 
may have enough tec hnical and social ingemulv to permit 
substitution of relatively plentif ul l esources for scare e 
resources oi to fosiei social adapt.uion to sc arc ity. For ex- 
ample, on the technical side, the (ountn might use or im- 
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port jjfiU'tic-iMi^Miu.erinjr ti. ( hn()l()fr\ to (U^wlop c rops thai 
CAW grow oil a^rri( ultiiral land that is sahni/i'd from onxm irri- 
jjalioii; on thr social side, peasants and huuiowneis might 
learn to share scare e resources more fairlv. 

If this is not possible, the coiintrv might he able to "nn- 
couple" itself from dependency on its ov ii environmental re- 
soiirees by making goods and sen ices that ( an be traded on 
the international market for the eruironmental resonices it 
needs (such as grain). I'he uncoupling might, in fact, be 
achieved by rapidlv exploiting the comun's environmeiual 
resources, which allows it to accumulate enough monev, in- 
dustrial e(]uipm(Mit and ediu ational resourc es to permit a 
shift to other foiiiis of produc tion. For instaiu e, the (ouiun 
might use the income from ovei logging its forests to fund a 
modern university system that trains electi ical engineers and 
computer spec ialists for a high-tec hnolog\ industrial sector. 

If the countiv is unable to do either of these things, the 
govermneiu's instrnmeius to manage soc ietv — its financial, 
bineaucratic and political machineiy — mav eventuallv be so 
damaged bv environnuMUally induced social stress that 
chronic piotest and violence arise. I he couiun mav then 
fragmeiu as peripheral regions c onu* uiuler the coiurol of 
renegade authorities and "warlords." Sue h a weakening of 
government (ontrol over outer regions is luider wav in the 
Philippines, and environmental sc are it\ mav be a strong con- 
tiibutor to this pioc ess. 

Finallv. and most pessimistic all\ . the state mav avoid liag- 
meiuatioii bv becoming a "hard" legime. that is. bv violating 
human rights and rc*sorting to authoritai ian measines 
against iiUernal opposition. As politic al philosopher William 
Opluils notes. "sc arc it\ in general erodes the material basis 
lor the relati\c'lv biMiign individualistic and democ ralic poli- 
tics c harac tei istic of tlu* modern industrial era; ecologic al 
sc arc itv in partic ular seen>s to eiigi'ndei ovenvhelming pres- 
sures lowai cl politic al svstcMUs that are f ranklv authoritarian 
b\ cmrent standards...." A hard icginu* mav also launch 
militar\ attac ks against neighboiing countries to distrac t its 
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tarks aeains. .u-ighbori.ig ,-(,u.unos dcpt'.uls mi the naiu. 

nttovnnnuMU and the- kind d in... nal str.lc ,t ac Fm 
cKamplc-. hiKhlv cc-ntiali/cd dic .a.c. ships arc nu.s hkch > 
s^m Jars ^vi^h cthor c„unirU-s ^vhc■n tHr-Uc-.u. by ..^^^^^^^^^^^ 
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Which Way to Go? 

Whi-thi-r or not a ^nvn (cnnt.T will follow tlu- tlnrd (.r 
,ou . l ul b<nc- cU-,i;-nds in par. on tlu- U-vol of rcMnannn« 
'smnros and wc altl ' in the- conntn's c-cononnc svstc-m lu 
an potc-n.iallv be- sc-i/c d bv .lu- state- for Us -;v.m.sc-s 
su J-sts that tlu- countries with tlu- luKlu-st probab.hty of 1- 
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l:;;;. Bra,il. mdia an,l China. In c-on.ras.. 
as Bangladesh. Hai.i. the I'hilippnu-s. b.luop.a and .lu Sn 
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.X. emisu.. .he se ..ri.v in.e.es.s of rich co..n.nes >nav olte., 
,^ i ec.lv .h.ea.e.u-,1. Of special ro.uen. he.e ,s .he gn.w- 
, ga bcween ,ich a.ul poor .u..io.,s .ha. .nav ^^--^^ 
l,^',nironnu-n.al scarci.v. Kco,u„n,s. ^^^'^-l\V^ "^^^ 
„o.es .hat ,u-w ,e^(.h..ionar^ regi.uc-s "arc- .u,. 1 ^eh tc o 
u- vas. diflcc-.u c- bcwec. fi.st c lass a.ul c at.lc c lass w..h tlu 
Ji^ ..g eves of ihc-ir predec c-sso. s." A.ul tlu-se ..at,o..s ...av 
vilv a.-.ne,l. as .he co...in..e,l p.-,,lifc-ra..o.. of .u.c^lea 
„„1 ,henm al weapo..s a.ul hallis.ic m.ss.les sv.gges.s. S.., h 
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tal scarcity. Tht7 art more cautious about funding Idv^c- 
scale, ctMitrali/.cd developineiU projects, like hydroelectric 
dams, and they are subjecting all their financing to more 
careful environmental review, hi addition, they will soon 
provide substantial funding for sustainable development 
projects around the world. 

Without question, the most important recent environ- 
mental eveiU was the United Nations (loiiference on Knvi- 
roiuneiit and Developmeiu (l^iced) in Rio de Janeiro, Bra- 
zil, in June 1992. This was the largest and most inclusive 
international negotiation in hisior)'. In arduous meetings 
leading up to the conference, delegates from rich and poor 
nations tried to work oiU preliminary agreements to protect 
biodiversity, coiUrol carbon-dioxide emissions, and slow 
deforestation. Some environmentalists were disappointed by 
the final results of the conference: the United States refused 
to sign the biodiversity treaty; the carbon-dioxide agreement 
was significantly weakened (again as a result of U.S. pres- 
sure); and some poor nations objected to the deforestation 
agreement. Nonetheless, the Rio conference was a milestone 
in huinankind^s efforts to meet the environmental < hal- 
lenge. It brought worldwide attention to the crisis, and it 
showed politicians and poHcynuikers that good enviroiunen- 
tal policy can be a sourc e of politic al authority and moral 
legitimacy. 

Recommendations 

The research pr()ject on "Knviroiunental (lhange and 
Acute donflict" has produced sonu' recommendations for 
action in rich and poor countries. Some of these are \v\y 
general and will iu*ed elaboration by experts and negotia- 
tion among soc ieties. Others are quite spe( ific. Importantly, 
some of the recommendations do not recpiire huge financ ial 
investmeius but may noiu'theless make a great dif ference to 
the fuluie well-being of Our woild. 

In res|)onse to resouKc scaicitv iw the past, Icadci s have iisii- 
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ally sonj^ht to iiu icasc the Mipplv of st aixr icsoniri s l ailu r 
ihiin dec rcasf ili inand. In tlu» Intnic, a( tion on \hv di iiianci 
s'n\v of the s( ai ( it\ piohlcni will \)v pai tic ularh ( i iu iai. 

While t ii tmiistant cs difiri ac ross the dcvi lopin^ world, in 
general poor (oiintrics should at t to limit population 
growth, tlu'v must \\\ to inipU'im'nt a lairt'i distribution ol 
land and wealth within their sorieties, and thev should en- 
courage sustainable eeonomii ^lowth to pi<>\i(le emplov- 
inc*nt for surplus labor. 

In the short tei in, the leadei s of mam poor countries see a 
irade-ofl between economic growth and enviionmetUal pro- 
tection, and this encourages oNcruse and degradation of en- 
vironmental resouices. But the real tiade-off is betwe^'n 
short-term unsustainable prosperity and lon^-tcM in ^lowth 
potential. This is an answer to the connnon argument from 
poor coumries that ric h countries at e using enviromnental 
issues to di'nv ihem the opportunity t») grow: it is in (he de- 
veloping world's self-interest to prexcnt en\ iiomnental de- 
dine. Polic \niakers in both lic h and poor countries must 
ihereioie < hange theii unclcMstanding of development to em- 
phasize the true \al\u' of natuial resouices and the impor- 
tance of c'ff ic ienc ies in pioduc tion as a wa\ of consei ving te- 
sources. 

In general, en\ ironmeiual ptoblems, horn watei sc ar< it\ to 
dec lining fish stoc ks, lecpiire legional or "ec osvstemwide" so- 
lutions rather than polic ies based at the national le\el. This 
point also applies to the managcMnent of the soc ial effe< ts oi 
eiiviiomnenial scaic itx: lor instance, ii laige-sc ale migration 
is c airsecl \)\ ensironnu'ntal c hange. countries should de\elc)p 
rc^gional ac cords to limit and manage it. 

Some successful solutiotis of regional en\itoiniUMital prob- 
lems ma\ be ttansfeiable Itom otu' region to another. ,\ 
good example is the International Joint ( lonuuission be- 



twrtMi Canada and thv I'niicd Siaics that manages, ainon^ 
other ihiii^s. disputes ovfi water. But \hc main international 
treaties and institutions that govern water supplies around 
the world are also inllexil)le. For instanc e, the existing water 
agreements between the Tnited States and Mexico, and l)e- 
tween K^pt and Sudan, alloeate lixed amounts ol water, 
whereas alloeation based on a proportion ol available water 
would be a more reasonable metliod when there is i apid ( ii- 
inate ( han^e. 

Population stabilization re(|uires eollal)oration l)etween rich 
and pool (oiuuries. Wealthv (ountiies ( an uselullv suppiv 
linaiu ial aid and tec Imolof^v to slow population giowth, al- 
though tlie I'nited States. . .sharplv iiu tailed its suppoi t for 
stub programs [under the Reagan and Bush Administra- 
tions!. I'nlortunatelv, some poor countries often resist tamilv 
plaiuiin^ for politic al and ideological reasons. Islamic iinula- 
meiualisls and the Roman Catholic Cluncb, for example, are 
opposed to birth connol. In addition, leaders of some poor 
coiuuries peiceive that a lai^e population will enhance mili- 
taiT seciu il\. 

Rich coiuuries can also support land iclorin in developing 
( ountries. reduce the debt burden of tliese loiuuiies. and 
promote, through aid and transfers ol tecbnolo^. rural 
indusii iali/ation piojects. Pool nations luuler pressure from 
banks and international lending agencies to pav their foreign 
del)ts often use their best lands to grow cash crops lor export. 
As people are displaced Irom these lands. go\ ei iunenls and 
development agencies (an work to provide tbeiu with jobs. 
Ideallv. land lelorm combined with labor-imeiisive rural 
industries will boost incomes and stem the How ol people 
into ecologicallv vuliuMable areas and into cities that are 
increasinglv unmanageable. 

Rich lountries can help poor (oiintries oveKoine their lack 
ol experlis<* on environmental managenu nl. In the develop- 

7 a 



iiiK world, inequality in iiaiional expn lisr iranslalos into in- 
equality in national power. Countries with advantages in 
lerhniral expertise can dominate their neighbors; they have 
llie edge in negotiations over resour( e management; and this 
tan lead to mispereeptions. rivain and conflict. Charles 
Okidi, an international lawyer at Moi I Diversity in Kenya, 
notes that there are onlv three Ph.D.-level hydi ologists in liis 
country. I he addition of four per countn in Fast Africa 
would greatly improve prospec ts for regional water manage- 
ment. It is cost-effective for rich countries to provide funds 
for the training of environmental experts in the developing 
world, iiu hiding hydrologists. soil and agricultural scientists, 
foresters, demographers, energy-s\ steins engineers and fish- 
eries specialists. If research and teaching centers are ad- 
equately equipped and staffed, (he brain drain from poor to 
rich countries could he stemmed. Moreover, networks of 
such centers established across national h(jundaries could 
start widei cooperation among a region's ( ountries. 

Wealthv ( ountries ( an also help groups working for environ- 
mental causes in poor countries hv supplving the basic < om- 
muni< ation and data-pro< essing te( luiologies ihev need. In 
the rhilippines. nongovei lunental nrgani/ations woi k 

on enviromnental i es(>ai ( h. edu( alion and politic al a( tioii at 
.ill le\els of so( ietv. I heir eff <•( tiveness ( an be miiltipli(>(l b\ 
;ii(l to buv personal (oinputers inv word pKxessing. hard 
disks for data storage and printers and modems foi disti ibut- 
ing llieir inlormation. Ri( h (ountries should promote tlie 
work of tliese groups within and a( ross national l)onn(lai ies. 

lievond ihese polic v retomnieiulalions, ( citaiii ( hanges ol 
iiii* nee(li*(l. Ibis was one of the iiKiin U^ssons ol 
1*11(1(1. Ridi (oiuiliies innsi recogiii/e that global enviion- 
nienlid piobleins aic, in iin()ortani wavs, piobkMns of global 
lainiess. Deep povei i\ in the developing world often ( aiises 
;u liviiies and siiciigibens e( onoinit siriu luies that bai in the 
cnvironuienl. Moreover, as (>ooi ( oiiiiiiies iiulusii iali/(», ibev 
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will nvcd massive financial and technological help lo leap 
over the environmenially damaging technologies and prac- 
tices that were used by today's rich countries to industrialize. 

Poor countries also argued at the Rio meeting that envi- 
ronmental degradation is often driven, not by large popula- 
tions, but by the high cimsumption and waste production of 
wealthy ( ountries. Poor countries are not the main causes of, 
yet may be luost vulnerable to, the large-scale environmental 
problems getting most attention in the developed world, like 
greenhouse warming and ozone depletion. For all these rea- 
sons, widespread environmental scarcity may force himian- 
kind at last to deal with the wrenching economic ditlerences 
that plague the planet. The I'N will plav a vital role in this 
effort. 

The evidence presented here shows there are key links be- 
tween enviromiiental scarcity and global security. If rich and 
poor countries want to reduce conflict and social Uirmoil in 
tomorrow*s world, they should spend more on preventing 
enviroiuTiental scarcity and less on maintaining their often 
huge militan establishments. This would be a crucial step to- 
ward a sustainable, fair and peaceful global society for all. 




Talking It Over 

A Note for Students and Discussion Groups 



This issue ol the Ukadi ink Skrii s, liko its pi ctUTcssors, is \n\\> 
Iish(*(l loi v\v\\ si'i ions rcadi i , spiu iali/rcl or not, wlio takrs 
iiUiTcsi in tlic sul)ji'( i. Manv ()l our iciuliTs will hv \n 
< lassroonis, st niiTiai s or ( oiiinuuiity disi ussion groups. Par- 
tit ularlv with tlu'iii in mind, prrsrnt lu'low sonu* discus- 
sion (|iK'sti()ns — su^fri'sicd as a starting point onlv — and vvi- 
vvviu vs lor Inrtlu I reading. 

Discussion Questions 

Art* vou ( onviiu i'd that ("luironuuMital s( ar( it\ ( an U ad to 
scwic ( ()iifli( t? Whv. or wliv not? 

Aio SI ar( itii's ol icnewablr rrsonri rs niorr likrlv to pi n- 
dn( 1' seven* so( ial stress and ( onlli( t than s( an ities ol noni c- 
newahli resoun i's? II so. whv? 

What is the role ot * ;»vii onm^'ntal s(ar( it\ as a ( anse ol 
(onllii t? Is it best sern as. lor i \.!!;i|)le. a tii^j^er thai n'leases 
a( ruiinilaU'd nonrnv iM>n!)u*n!a! Si)( ial pressun*s (politic al, 
e'. ohoniu . ethnu . eu .Km .i** a powei lul undM inii; stn ss on 
s»M If t\ r 

ll<»\% w;»nlii pi oj)U in devi loping (ountri* s sec the issiies 
discussed in liiis III shiisr Sfkiis? Wh;U an' the priinan inter- 
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t'sis ol ihf IfadtMs of poor (ounirii'sr Do ihcsc iiilt'i csis pro- 
molt' or inipt'dt' solutions lo t'liviroinnniial prohlt'ins? 

Do vou think ihc puhlir^s ( unvnt (oiu rrn for iMuiroii- 
nu'iital issues is sinipK a fad that will hv pushed aside In 
othf! (Oiu ems iu the future? 

Are the social stiesses and (onllitts considered in liiis 
hook realh a niattei for serious atteinion in rich ( ouniries? 
Are the sec ui it\ iniei ests ot the developed c ouiuries reallv 
threatened? How might people in rich (ouiuries he con- 
viiued that thev should (onnnit resouKes to dealing with 
these problems? 

READING LIST 

Ki()\Mi. |.ni('! WVIsli. t'd,. fn tht ( S. /nirtr\(: Rr\(innr\, (itoirth, ami Srt firf(\ ni 
the IhirlftjntfiT WnthI iWniMct . ( .(ih»., WrslvicvN, An fdiu'd 

](■( tioti of .ntich's on ihc stunrits tlntMis posed h\ fnvirotunftit.il 
(U'^r.idatioM tu so( ict ii s t onsidcrcd si! .nt'^i( \ ilal t(» llu' I '.S. nM- 
tionai intcrcsi, 

( hnk. Willi. »Mi. t'l .il.. M.Mnj^in^ I'l.nu i V M\h, " Sntuft/n Xnu-mfin. S{'\)\{'\]\- 
hcr \\^H\^. A s|>t ( i.d issue tli.it offets a ( t>inj)H'h<'nsi\f suiAcv u! the 
tci hni( .il ( ii.illi'nmt's ut tn.n1.l|k;iIl^ Innn.in ititci.u tiun uith the hin- 
s|)h('! e, 

I Imiii. Willi.nn. Sum its ntnl StuTirnl < tfifnil \tfinti fi: i ht /:< oloj^ft ol On 
i^ifts /'/ f/h Snin'f Win Si.mlrnd. (^.ilil,. SMnlu](l I ni\cisit\ Picss. 
l*»7'>. \ pioiu'f! in)^ tuMtnu'iit ol liuss pt)pnKitinn jL;t<)\\t!i. Kind den- 
ial iahnn ,ind skt'NNt'd Kind disti ihution t .in nitn at I tu pM'< i pit. He sc- 
\(M r ( umIIk I . 

r In lull, P.nil. and llnliih. Anne. 1 ht Pofnilntinfi I xftloMnh I - idnn, 
I luu Innsun. IMMH, A lasi-|>aied aiv;nineni almnt the danv;eis (»t 
^lobid pnpni.ition v^x^^vtb l)\ tssn ut the le.ulin^ |)tupunents ot the 
ni'u-Malthnsian \ ie\N , 

(»nti. led. "( )n the PuIIik.iI ( (n)se(pien( es u| S(.n<ii\ ami iMununiit 
Dec Inie," ftffonntitinfil Stmht \ (hin>tnl\, \l.n < h W^H't. A dis4 nssiun ui 
I he lun^-tei in tesnlts ut ens ii unuient.il si .n < its on su( lal st.thilnv li\ 
one of the pu'ettniieni lesean hets ot the ( .nises ot i('\<»lutio!i .ind 
I \\ il Molein <' 

1 1( ill)i onei . Kohet t. \>/ fnf/mn nil<i thr Nhkhih l^tnsfH d N<'\n ^ot k. N<»t toti. 
l!>HI) \ ( lassH sin\e\ h\ a K arlniv; e< ononnsi ut the dauniniji; le- 
SOUK e .Mul ei ononnt ( i ises tat ni^; Innnankiiid in the ne\l det ades, 

I |oniei l)i\on. I hotn.is. "( )n (h( l lneshold: I- nsn (nnnental ( li.in^es as 
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< i.uisrs <)t A( WW (loiiflit I, " I aUrudthiUdl S4rurit\, Fail 19*U. A i i'st-an li 
a^i'tuia tiixt tlu-oi ctit al iraiiu-wnrk tor fnviioniiu'in-t onftit t 
rt'Sfau h. 

I ,('(nian!. jt'ftiVN . ('(i., Envtroument und the Poor: IhiH'hjnneut StriiU'^u'\ foi n 
('.(tmmon A^cuiin. New iiiiswick . N.|., I i ansat tioii, A (olU't- 

tioii <)l i'ssa\s ilial (li*s< r ihc siiair^it s \\\\ siisiaiiiabli' (irvclopnu'iil in 
(lifli'KMil i'( <)s\siiMns aKnind ilu* woiUi. 

Majlicws, Jcssit a l iuhmaiu "Rrcii'liniii^ S*'( urit\," h'ofvi^n Afffiin, Sj)i in^ 
A KHi'iil aiui vvidilv nMci aij;uim'm I(m i*\j)aiuiin^ tlu" ton- 
( ('}>t i)f "s(>( ui it\ " to iiu Iiutc noniiulitan thi(\tt.s U) mx icu . 

Ophiils, William. l\toh^ <ind the l*(ilitn \ <;/ S((i}rit\: A Pnda^w to a I*<>htital 
Vhenrs of the Stemh State, San Fiaiu isto. (.alii,. Fii'i'inan* 1977. A 
in^attiuMK of piobliMiis of })()Iitic al oidcr in siiuahons of < hrojiit 
tvsonrt 0 scarciiv. 

Simon. Julian. I he I 'ltimnte Hesoutre. l*i iiu cM(Mi. N.|.. Print cioii I itivci siu 
Pii'ss. I9S1 . .\ vi^oious siaU'iniMii ol ihi' "( (M nn( opian " poNiiion on 
luiman it'sponsc t(j rrscunn" v an ilv. 

Wcslin^. Art fun . (M>al He\<niues and Intrrnatiotial (U^jlitt: i'.nvnofnffen 
ta(luutor\ in Strate^t Policy and Aetimi \v\\ Oxford I'niNrisiiy 

Press. I*)Sr>. A\()Iutni* of fdiU'd pafuMstJii varions im[U'n<liii^ sfiorl- 
a^t*s of renewable resourt (*s — in< hulin^ waiei . food and lisb — and 
their iniplic ations for international seeinit\. 

WoiUi (ionuiiission on Kiuironmeiit and Development. Ofir (.ntnmini 
I'ututr. New Wuk, Oxfoid I'tiiNfrsitv Picvs, 19S7. 1 he lanHUis ic[)(jit 
of ttie l^rundtland (iommission that po))nlai i/cd tlie (otucpt of 
"sirstainable fievelopment ." 

Woi Id Res«Mn( t's Institute, et al.. World Pe\<mf<e\ PJ^^2 '^n, New ^'ork. 
Osfoid I in\i'isit\ Picss. 199'J. .\n in\ahiahlc icteiciuc l)ook on 
nian\ aspet is of (-n\iioitmentat i }i<m^e, i csi >ui ( c < otisum))lion and 
popniatioii ^lowth; iiu hides man\ tables with the l.itest statisti( .d 
(i,na. 
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and a way to keep up-to-date on key foreign policy topics in the news.... 
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